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ATP binding cassette genes and proteins for diagnosis and treatment of lipid 
disorders and inflammatory diseases 

Background of the invention 

Reverse cholesterol transport mediated by HDL provides a ''protective" mechanism 
for cell membrane integrity and foam cell formation and cellular cholesterol is taken 
up by circulating HDL or its precursor molecules. The precise mechanism of reverse 
cholesterol transport however is currently not fully understood and the mechanism of 
cellular cholesterol efflux and transfer from the cell surface to an acceptor-particle, 
such as HDL, is yet unclear. Certain candidate gene products have been postulated 
playing a role in the process of reverse cholesterol transport [1]. Apolipoproteins 
(e.g. ApoA-L ApoA-IV), lipid transfer proteins (e.g. CETP, PLTP) and enzymes (e.g. 
LCAT, LPL, HL) are essential to exchange cholesterol and phospholipids in 
lipoprotein-lipoprotein and lipoprotein-cell interactions. Different plasma membrane 
receptors, such as SR-BI [2; 3], HB1/2 [4], and GPI-linked proteins (e.g. 120 kDa 
and 80 kDa) [5] as well as the sphingolipid rich microdomains (Caveolae, Rafts) of 
the plasma membrane have been implicated being involved in the process of reverse 
cholesterol transport and the exchange of phospholipids. How these membrane- 
microdomains are organized is in the current focus of interest for the identification of 
therapeutic targets. In recent studies SR-BI function as receptor for uptake of HDL 
into the liver and steroidogenic tissues could be demonstrated and the effectivity of 
this process is highly dependent on the phospholipid environment [2]. 

Cholesterol and phospholipid homeostasis in monocytes/macrophages and other cells 
involved in the atherosclerotic process is a critical determinant in atherosclerotic 
vessel disease. The phagocytic function of macrophages in host defense, tissue 
remodelling, uptake and lysosomal degradation of atherogenic lipoproteins and 
membrane fragments or other lipid containing particles has to be balanced by 
effective release mechanisms to avoid foam cell formation. HDL mediated reverse 
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cholesterol transport, supported by endogenous ApoE and CETP synthesis and 
secretion provides an effective mechanism to release excessive cholesterol from 
macrophages and other vascular cells. 

5 Alternatively, reduced cholesterol and triglyceride/fatty acid absorption by intestinal 

mucosa cells as well as increased lipid secretion from hepatocytes into the bile will 
lower plasma lipids and the concentration of atherosclerotic lipoproteins. 

Summary of the invention 

10 

New cholesterol responsive genes were identified with differential display method in 
human monocytes from peripheral blood that were subjected to macrophage 
differentiation and cholesterol loading with acetylated LDL and subsequent 
deloading with HDL V 

15 

In an initial screen ABCG1 (ABC8), a member of the rapidly growing family of 
ABC (ATP-B hiding Cassette) transport systems, that couple the energy of ATP 
hydrolysis to the translocation of solutes across biological membranes, was identified 
as a cholesterol sensitive switch. ABCG1 is upregulated by M-CSF dependent 
20 phagocytic differentiation but expression is massively induced by cholesterol loading 

and almost completely set back to differentiation dependent levels by HDL,. 

In a more detailed analysis 37 already characterised ABC members and 8 Fragment - 
sequences (Table 2) were analysed in monocyte/macrophage cells by RT-PCR (linear 
25 range) for differentiation dependent changes and cholesterol sensitivity. 

Among the 45 tested ABC-transporter genes 18 of the characterized ABC 
transporters and 2 of the Fragment -sequence based ABC-transporters are cholesterol 
sensitive (Example 4). 

30 

The cholesterol sensitive ABC-transporter are named according to the new ABC- 
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nomenclature and listed in Table 3 with the new and the old designations, 
respectively. 

The most sensitive gene was ABCG1. ABCG1 is the human homologue of the 
drosophila white gene. Sequencing of the promoter of ABCG1 (Example 7) shows 
important transcription factor binding sites relevant for phagocytic differentiation and 
lipid sensitivity. 

Antisense treatment of macrophages during cholesterol loading and HDL r mediated 
deloading clearly identified ABCG1 as a cholesterol transporter and the efflux of 
choline-containing phospholipids (phosphatidylcholine, sphingomyelin) was also 
modulated. Northern- and Western-blot analysis provided further support that 
inhibition of cholesterol transport is associated with lower ABCG1 mRNA 
expression and ABCG1 protein levels (Example 5). 

Considerable evidence was derived from energy transfer experiments (Example 3) 
that ABCG1 in the cell membrane is in a regulated functional cooperation (e.g. cell 
differentiation, activation, cholesterol loading and deloading) with other membrane 
receptors that have either transport- (e.g. LRP-LDL receptor related protein) or 
signalling- and adhesion-function (e.g. integrins. integrin associated proteins) which 
is also supported by sequence homology of extracellular domains as well as other 
parts of the ABCG1 sequence. For example the protein sequence of the region of the 
third extracellular loop of ABCG1, i.e. aminoacid residues 580 through 644, shares 
homology with fibronectin (aa 317-327), integrinp5 (aa 538-547), RAP (aa 1 19-127), 
LRP (aa 2874-2894), apoB-100 precursor (aa 4328-4369), glutathion-S-tranferase 
(aa 54-78) and glucose transporter (aa 371-380).Sequence comparison of all 
cholesterol sensitive transporters indicates this as a general principle of ABC 
transporter function and regulation. 

Among the other cholesterol sensitive genes ABCA1 (ABC1) was further 
characterized. ABCA1 was identified in the mouse as an IL-lbeta transporter 
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involved also in apoptotic cell processing. We show here, by RT-PCR (Table 2) and 
confirmation by Northern analysis, based on the newly detected human ABCA1 
cDNA sequence (Example 6), that ABCA1 follows the same regulation as ABCG1. 

5 Moreover, the ABCA1 -knockout mice (ABCA1-/-) show massively reduced levels of 

serum lipids and lipoproteins. The expression of ABCA1 in mucosa cells of the small 
intestine and the altered lipoprotein metabolism in ABCA1-/- mice allows the 
conclusion that ABCA1 plays a major role in intestinal absorption and translocation 
of lipids into the lymph-system 

10 

Analysis of genetic defects that affect macrophage cholesterol homeostasis identified 
dysregulated ABCA1 as a gene locus involved in the HDL-deficiency syndrome 
(Tangier-Disease). This disease is associated with hypertriglyceridemia and 
splenomegaly. 

15 

Another as yet not described HDL-deficiency syndrome associated with early onset 
of coronary heart disease and psoriasis showed a dysregulation of the chromosome 
17 associated ABC-sequences (ABCC4 (MRP3); ABCC3 (MRP3); ABCA5 
(Fragment 90625); ABCA6 (Fragment 155051) :17q21-24). This points to an 
20 association with the predicted gene locus for psoriasis at chromosome 1 7. 

A recently sequenced human ABC-transporter (ABCA8, Example 9) shows high 
homology to ABCA1 and also belongs to the group of cholesterol sensitive ABC- 
transporter. 

25 

ABCC5 (MRP5, sMRP) is a member of the MRP-subfamily among which ABCC2 
(MRP2, cMOAT) was characterized as the hepatocyte canalicular membrane 
transporter that is involved in bilirubin glucoronide secretion [9] and identified as the 
gene locus for Dubin-Johnson Syndrome [10] a disorder associated with mild chronic 
30 conjugated hyperbilirubinemia. 
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Furthermore, the identification of ABC A 1 as a transporter for IL-1 p identifies this 
gene as a candidate gene for treatment of inflammatory diseases including 
rheumatoid arthritis and septic shock. The cytokine IL-1 p is a broadly acting 
proinflammatory mediator that has been implicated in the pathogenesis of these 
diseases. 

Moreover, we could demonstrate, that glyburide as an inhibitor of IL-1 p secretion 
inhibits not only Caspase I mediated processing of pro-IL-1 p and release of mature 
IL-1 p but simultaneously inhibits ceramide formation from sphingomyelin mediated 
by neutral sphingomyelinase and thereby releases human fibroblasts from G,-phase 
cell cycle arrest. These data provide a further mechanism indicative for a function of 
ABCA1 in signalling and cellular lipid metabolism. 

Autoimmune disorders that are associated with the antiphospholipid syndrome (e.g. 
lupus erythematodes) can be related to dysregulation of B-cell and T-cell function, 
aberrant antigen processing, or aberrations in the asymmetric distribution of 
membrane phospholipids. ABC-transporters are, besides their transport function, 
candidate genes for phospholipid translocases, floppases and scramblases that 
regulate phospholipid asymmetry (outer leaflet: PC+SPM; inner leaflet: PS+PE) of 
biological membranes [11]. There is considerable evidence for a dysregulation of the 
analysed ABC-transporters in patient cells. We conclude that these ABC-cassettes 
are also candidate genes for a genetic basis of antiphospholipid syndromes such as in 
Lupus erythematodes. 

In summary, the ABC genes ABCG1, ABCA1 and the other cholesterol-sensitive 
ABC genes as specified herein, can be used for diagnostic and therapeutic 
applications as well as for biochemical or cell-based assays to screen for 
pharmacologically active compounds which can be used for treatment of lipid 
disorders, atherosclerosis or other inflammatory diseases. Thus it is an objective of 
the present invention to provide assays to screen for pharmacologically active 
compounds which can be used for treatment of lipid disorders, atherosclerosis or 



WO 00/18912 PCT/EP99/06991 

-6- 



other inflammatory diseases. Further the invention provides tools to identify 
modulators of these genes and gene products. These modulators can be used for the 
treatment of lipid disorders, atherosclerosis or other inflammatory diseases or for the 
the preparation of medicaments for treatment of lipid disorders, atherosclerosis or 
other inflammatory diseases. The medicaments comprise besides the modulator 
acceptable and usefull pharmaceutical carriers. 
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Abbreviations 



aa Amino acid 

ABC ATP-binding cassette 

ABCA# ATP-binding cassette, sub-family A (ABC 1 ), member # 

ABCB# ATP-binding cassette, sub-family B (MDR/TAP), member # 

ABCC# ATP-binding cassette, sub-family C (CFTR/MRP), member # 

ABCD# ATP-binding cassette, sub-family D (ALD), member # 

ABCE# ATP-binding cassette, sub-family E (OABP), member # 

ABCF# ATP-binding cassette, sub-family F (GCN20). member # 

ABCG# ATP-binding cassette, sub-family G (WHITE), member # 

ABCR Homo sapiens rim ABC transporter 

AcLDL Acetylated LDL 

ADP 1 ATP-dependent permease 

ALDP Adrenoleukodystrophy protein 

ALDR Adrenoleukodystrophy related protein 

ApoA Apolipoprotein A 

ApoE Apolipoprotein E 

ARA Anthracycline resistance associated protein 

AS Antisense 

ATP Adenosine triphosphate 

CETP Cholesteryl ester transfer protein 

CFTR Cystic fibrosis transmembrane conductance regulator 

CGT ceramide glucoxyl transferase 

CH Cholesterol 

cMOAT Canalicular multispecific organic anion transporter 

dsRNA Double stranded RNA 

Fragment Gen Fragment 

FABP plasma membrane fatty acid binding protein 
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FACS Fluorescence activated cell sorter 

FATP intracellular fatty acid binding protein 

FCS foetal calve serum 

FFA free fatty acids 

GAPDH Glyceraldehyde-3 -phosphate dehydrogenase 

GCN20 protein kinase that phosphorylates the alpha-subunit of translation 

initiation factor 2 

GPI Glycosylphosphatidylinositol 

HaCaT keratinocytic cell line 

HDL High density lipoprotein 

HL Hepatic lipase 

Hly B haemolysin translocator protein B 

HMT1 yeast heavy metal tolerance protein 

HPTLC High performance thin layer chromatography 

IL Interleukin 

LCAT Lecithinrcholesterol acyltransferase 

LDL Low density lipoprotein 

LPL Lipoprotein lipase 

LRP LDL receptor related protein 

MDR Multidrug resistance 

MRP Multidrug resistance-associated protein 

PC Phosphatidylcholine 

PE Phosphatidylethanolamin 

PL Phospholipid 

PLTP Phospholipid transferprotein 

PMP peroxisomal membrane protein 

PS Phosphatidylserine 

RNA Ribonucleic acid 

RT-PCR Reverse transcription - polymerase chain reaction 

SDS Sodium dodecyl sulfate 
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SL 


Sphingolpid 


sMRP 


Small form of MRP 


SPM 


Sphingomyelin 


SR-BI 


Scavenger receptor BI 


SUR 


Sulfonylurea receptor 


TAP 


Antigen peptide transporter 


TG 


Triglycerides 


TSAP 


TNF-alpha stimulated ABC protein 


UTR 


untranslated region 
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Description of the Figures 

Figures 1 to 5 are showing nucleotide and protein sequences described in this 
application. The sequences are repeated in the sequence listing. 

5 

Description of Tabels: 
Table 1: 

Levels of RNA transcripts of ABCG1 (ABC8), ABCA1 (ABC1) and ABCA8 in 
0 human tissues were determined by Northern blot analysis of a multiple tissue dot-blot 

(Human RNA MasterBlot, Clontech Laboratories, Inc.. CA, USA ). The relative 
amount of expression is indicated by different numbers of filled circles. 

Table 2: 

5 The expression pattern of ABC-transporters in monocytes, monocyte derived 

macrophages (3 days cultivated monocytes in serum free Macrophage-SFM medium 
containing 50 ng/ml M-CSF), AcLDL incubated monocytes (3 days with 100 ng/ml) 
followed by HDL 3 (100 ng/ml) incubated monocytes is shown. Expressed genes are 
tested for cholesterol sensitivity by semiquantitative PCR. 

0 For known ABC-Transporter the chromosomal location and the transported 

molecules are also presented. 

Table 3: 

Disorders, that are associated with ABC-transporters are shown. The chromosomal 
5 location is indicated and the relevant accession number in OMIN (Online Mendelian 

Inheritance in Man). 



30 



Table 4: 

Expression of ABC-Transporters in HaCaT keratinocytic cells during differentiation 
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Table 1 



Tissue 


(ABC8) 


(ABC1) 


Adrenal gland 






Thymus 


• ••• 




Lung 


• ••• 




Heart 






Skeletal 




• 


Brain 






Spleen 






Lymphnode 




• 


Pancreas 


• 


• 


Placenta 


• ••• 




Colon 




• 


Small intestine 




• ••• 


Prostate 




• 


Testis 


• 


• 


Ovary 




• 


Uterus 


• 




Mammary gland 




• 


Thyroid gland 


mm 




Kidney 


mm 


• 


Liver 


mmm 




Bone marrow 


m 


• 


Peripheral leukocytes 


m 


• 


Fetal tissue 






Fetal brain 


m 




Fetal liver 


m 


• ••• 


Fetal spleen 


mm 




Fetal thymus 


mm 




Fetal lung 


mm 
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Table 2: Cholesterol dependent gene regulation of human ABC transporters 



Gene 


chromosomal 
luLdi iz^iLion 


peripheral 

blood 
monocytes 


3 days old 
M-CSF 

MG 


cholesterol 

lonH i n a 

1 U d vJ 1 1 1 1_, 

(acLDL) 


cholesterol 
deioading 
(HDL3) 


transported 
molecules 


ABCG1 


(ABG8 S 


2 In?? ^ 


■+■ 


1 


TT 


- 44 


cholesterol / choline PL 


ABCA1 


(abci; 


-7^<£<a.-J 1 


i 

\^ 


1 


TT 


I 1 


cholesterol / IL- ID 


ABCC5 


(MRP5; 


3n2^-?7 


, i 
i 


T 
1 




1 

4' 




ABCD1 


(ALDP, ALD^ 


Xq28 


i 


1 


T 


1 

4 


very long chain fatty acids 


ABCA5 


(est90625) 


17a2I-?S 


i 


1 


T 


1 

4 




ABCB11 


(BSEP, SPGP) 


?n?4 


i 

-r 


1 


TT 


- 


bile acids 


ABCA8 


(ABC-new) 




+ 


+ 


T 


1 




ABCC2 


(MRP2) 


\ drill OA 


+ 


+ 


T 


1 

4 


bilirubin glucuronide 


ABCB6 


(est45597) 


zqj$j>-Jo 


+ 


+ 


t 






ABCC1 


(MRP1) 


lopl3.12 




i 


t 




eicosanoids 


ABCA3 


(ABC3) 


Iopl3.3 




/K 

T 


t 


nr 




estll 33530 




+ 


T 


t 


nr 




ABCB4 


(MDR3) 


7q21 


+ 


T 


4- 


T 


phosphatidylcholine 


ABCG2 (est! 5748 1,ABCP) 


4q22-23 


+ 


T 




T 




ABCC4 


(MRP4) 


13q31 


+ 


T 


4, 


T 




ABCB9 


(est 122234) 


12q24 


+ 


T 




T 




ABCD2 


(ALDR) 


12ql 1 


+ 




4 


T 


very long chain fatty acids 


ABCB1 


(MDRi) 


7q21 


■4- 


+ 




T 


phospholipids,amphiphiIes 


ABCA6 


(estl 55051 ) 


17q21 




T 


4 


nr 




est640918 






T 


4 


nr 




ABCD4 


(P70R) 


14q24.3 


+ 


T 


nr 


nr 




ABCA2 


(ABC2) 


9q34 


+ 


T 


nr 


nr 




ABCF2 


(estl33090) 


7q35-36 


+ 


T 


nr 


nr 




ABCB7 


(ABC7) 


Xq 13.1-3 




T 
I 


nr 


nr 


iron 


ABCF1 


(ABC50,TSAP) 


6p21.33 




t 


nr 


nr 




ABCC6 


(MRP6) 


16pl3.1 1 






nr 


nr 




ABCB5 


(est422562) 


7pl4 




I 


nr 


nr 




ABCC3 


(MRP3) 


17qll-21 




nr 


nr 


nr 




ABCA4 


(ABCR) 


lp22 




nr 


nr 


nr 


retinoids, lipofuscin 


ABCB2 


(TAP1) 


6p21.3 




nr 


nr 


nr 


peptides 


ABCB3 


(TAP2) 


6p21.3 


+ 


nr 


nr 


nr 


peptides 



WO 00/18912 



- 17- 



PCT/EP99/06991 





chromosomal 
localization 


peripheral 

blood 
monocytes 


1 3 days old 
M-CSF 

Ma 


cholesterol 
loading 
(acLDL) 


cholesterol 
deloading 
(HDL3) 


transported 
molecules 


ABCF3 


(est201864) 


3q25.1-2 


+ 


nr 


nr 


nr 




ABCB8 


(est328128) 


7q35-36 




t 


nr 


nr 




ABCE1 


(OABP) 


4q31 


+ 


T 


nr 


nr 




ABCB10 


(est20237) 


lq32 


+ 


T 


nr 


nr 




est698739 




+ 


T 


nr 


nr 




ABCCIO 


(estl82763) 


6p2 1 


+ 


nr 


nr 


nr 




ABCC7 


(CFTR) 


7q3 1 


0 ■ 


0 


0 


0 


ions 


ABCC8 


(SUR-I) 


1 I p 1 5 . 1 


0 


0 


0 


0 




ABCD3 


(PMP70) 


1 p2 1 -22 


0 


0 


0 


0 




HuwhiteZ 




0 




XLS 






estl 125168 




0 


0 


0 


0 




est 12032 15 




0 


0 


0 


0 




est 168043 




0 


0 


0 


0 




est990006 




0 


0 


0 


0 





+ = expressed 0 = not expressed 



nr^not regulated 1) = upregulated U= downregulated 

half (hs) or full size (fs) transporter as deduced from the mRNA size 
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Table 3 



Disorders 


Genomic 
location 


Associated gene 


OMIM- 
acc.nr. 


Metabolic disorders: 




Cystic fibrosis 


7q31.3 


ABCC7 (CFTR) 


219700 


Dubin Johnson syndrome (mild chronic conjugated 
hyperbilirubinemia) 


10q24 


ABCC2 
(CMOAT) 


237500 


Progressive familial intrahepatic cholestasis type III 
(PIFC3) 


7q2 1 . 1 


ABCB4 (MDR3) 


602347 


Byler disease (PFIC2) 


2q24 


ABCB11 
(BSEP, sPGP) 


601847 


Familial persistent hyperinsulinemic hypoglycemia 


1 IplS.i 


ABCC8 (SUR-1) 


601820 


IDDM 


6p21.3 


ABCB2 

(TAP1)/ABCB3 
(TAP2) 


222100 


Neuronal disorders: 




Adrenoleukodystrophy 


12ql 1 


ABCD2 (ALDR) 


300100 


Zellweger's syndrome 


lp22-21 


ABCD3 
(PMP70) 


214100 


Multiple Sclerosis 


6p21.3 


ABCB2 

(TAPI)/ABCB3 
(TAP2) 


126200 


X-Iinked Sideroblastic anemia with spinocerebellar 
ataxia 


Xql3.1-3 


ABCB7 (ABC7) 


301310 


Menkes disease (altered homeostasis of metals) 


Xql3 


ABCB7 (ABC7) 


309400 


Immune/Hemostats disorders: 


Herpes simplex virus infection [12] 


6p21.3 


ABCB2 

(TAP1)/ABCB3 
(TAP2) 




Behcet's syndrome 


6p21.3 ; 


ABCB2 

(TAP1)/ABCB3 
(TAP2) 


109650 


Bare lymphocyte syndrome type 1 


6p2 1 .3 


ABCB2 

(TAP1)/ABCB3 
(TAP2) 


209920 


Scott syndrome 


7q21.1 


ABCB1 (MDR1) 


262890 


Retinal dystrophies: 


Fundus flavi maculatus with macular dystrophy 


lp!3-2I 


ABCA4 (ABCR) 


601691 


Juvenile Stargardt disease 


lpl3-21 


ABCA4 (ABCR) 


248200 


Age-related macular degeneration 


lpl3-21 


ABCA4 (ABCR) 


153800 


Cone-rod dystrophy 


lpl3-21 


ABCA4 (ABCR) 


6001 10 


Retinitis pigmentosa 


Ipl3-2I 


ABCA4 (ABCR) 


601718 
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Diseases with evidence for involvement of Assumed gene 
A TPcassettes/translocases and floppases[80] 


BRIC 

(Benign recurrent intrahepatic obstructive jaundice) 


18 


Assumed 


243300 


Psoriasis 


17ql 1-12 
I7q2I-24 


ABCA5 

(Fragment 

90625) 

ABCC3 (MRP3) 


602723 
177900 
601454 


Lupus erythematodes - Antiphospholipid Syndrome 




Translocase 
Flippase 


152700 


PFIC(Prog. Fatal familial intrahepatic choestasis) PFIC1 


1 8q2 1-22 


ATP 
Transporters 


21 1600 


Neurological disorders mapped to gene locus of ABCG1 (ABC8) 




Autosomal bipolar affective disorder 


21q22.3 


ABCG1 (ABC8) 


125480 


Autosomal recessive non-syndromic deafness 


21q22.3 


ABCG1 (ABC8) 


601072 


Down Syndrome 

(ABC-8 may be a candidate for the Brushfleld spots - 
mottled, marble or speckled irides frequently seen in Down- 
Syndrome) 

Linkage to phosphofructokinase (liver type) 


21q22.3 
21q22 


ABCGi (ABC8) 


190685 
171860 


HDL~deficiency syndromes, 

Gen responsible for Tangier Disease 


9q31 


ABCA1 (ABC1) 


205400 
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Table 4: Expression of ABC-Transporters in HaCaT keratinocytic cells during diffe- 
rentiation 



Gene 


chrom. localisation 


initial expression 


differentiation dependent 
expression 


known or putative 
molecules transported 


ABCG1 (ABC8) 


21 q22.3 


ii m 


T 


cholesterol 
choline-PL 


ABCC3 (MRP3) 


17 q i 1 -q 1 2 


+ i i i i 


* 




ABC A 8 


19 

P13 




T 




ABCC1 (MRP1) 


16 P I3 


+++++ 


<ai ^max. clay l) 


PGA 2 , LTC 4 
DNP-SG 


ABCD4 (PMP69, P70R) 


14 q24 




7\ 5>l (max. day 2,4) 




ABCC2 (MRP2) 


10 q24 


+++ 


71 (max. day 2) 


bilirubin 
glucuronide 


ABC A3 (ABC3) 


16 pl3 




71 (max. day 4,6) 




ABCA5 (ABCR) 


1 p21 


+ 


71 (max. day 4) 


retinoid, 
lipofuscin 


ABCA1 (ABC1) 


9 q22-q31 


+ 


7\ ^1 (max. day 6) 




ABCC6 (MRP6) 


16 pI3.1 1 


+ 


71 (max. day 4) 




ABCC4 (MRP4) 


13 q3I 




71 U (max. day 2,4) 




ABCA2 


9 q34 


++++ 


71 ^1 (max. day 6) 




ABCC5(MRP5, SMRP) 


3 q27 


+++++ 


71 *| (max. day 2,4) 
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ABCB6 (est45597) 


2 


H-HH 


* (max. day 2,4) 




ABCB7 (ABC7) 


X qI3J-3 


I i i M 


^ *l (max. day 4) 


irons 


TAP! (ABCB1 ) 


6 p21.3 


1 M 1 1 


71 ^ (max. day 4,6) 


peptides 
peptides 


TAP2 (ABCB2) 


6 p21.3 


■HIM 


71 ^1 (max. day 2,4) 


ABCB8 (est328I28) 


7 q35-36 


+++++ 


7\ ^ (max day 2 ) 




EST640918 


17 q24 


+ 


3 ^ (max day 4) 




ABCC7 (CFTR) 


7 q31 


+++ 


TP ^1 (max day 4) 




ABCB10(est20237) 


1 q32 


+++ 


7\ ^ (max. day 2) 




ABCF1 (TSAP) 


6 p21.33 


1111 + 






ABCC10 (estl82763) 


1 

q32 


+++++ 






ABCE1 (OABP) 


4 q3i 


+ 1111 






EST698739 


17 q24 


H-HH 


4> 




ABCF2 (est 133090) 


7 q35-q36 


+++++ 


4- 




ALD (ABCD1,ALDP) 


X q28 


++++ 


4< 


VLCFA 


ABCA5 (est90625) 


17 q2!-q24 


+++ 


* 




ABCB5 (est422562) 


7 p!4 


++++ 


4< 




ABCB9 (cstl22234) 


12 q24-q (cr 


++ 







ABCD2 (ALDR) 


12 qll 


+ 




VLCFA 


ABCF3 (cst20I864) 


3 q25.1-2 


M i 1 + 


4* 




ABCG2 (ABCI5,ABCP) 


4 q22-q23 


++++ j 


4/ 




EST 1 133530 


4 pl6pter 


+ 1 1 1 1 


4< 
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liuwhite 


11 q23 


+ tiii 






ABCA6 (estI55051) 


17 q21 








BSEP (ABCBIl,sPGP) 


2 q24 


+ 


*l"t> (max day 6 ) 




ABCB4 (MDR3) 


7 q2l 


not expressed 




phosphatidyl- 
choline 


ABCD3(PMP70) 


1 p22 


not expressed 






ABCBI (MDR1) 


7 q21 


not expressed 




phospholipids amphiphiles 


EST168043 


2 pi5-!6 


not expressed 






EST990006 


17 q24 


not expressed 






ABCC8(SURI) 


11 pl5.1 


not expressed 







+: relative expression n.d.: not determined 
<t upregulated 4^ downrcgulated 7\ biphasic expression 
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Description of specific embodiments 

Candidate gene identification during cholesterol loading and deloading of 
human monocyte derived macrophages 

5 

In order to discover genes that are involved in the cholesterol loading and/or 
deloading in vitro assays were set up. Particularly, gene expression in human blood 
derived monocytes and macrophages elicited by cholesterol and its physiological 
transport formulation, i.e. various low density lipoprotein (LDL) particle species like 
1 0 AcLDL, was studied. 

Elutriated human monocytes were cultivated in M-CSF containing but serum free 
macrophage medium supplemented with AcLDL (100 ^g protein/ml medium) for 
three days, followed by cholesterol depletion replacing AcLDL by HDL 3 (100 \xg 
15 protein/ml medium) for twelve hours. Differential display screening for new 

candidate genes, regulated by cholesterol loading/deloading, was performed 
(Example 1). 

Identification of a new cholesterol sensitive gene 

20 

ABCG1 (ABC8) was discoverd as a novel cholesterol sensitive gene. ABCG1 
belongs to the ATP binding cassette (ABC) transporter gene family. ABCG1 was 
recently published as the human analogue of the drosophila white gene [6-8], 

25 The gene is strongly upregulated by AcLDL-mediated cholesterol loading, and 

almost completely downregulated by HDL 3 mediated-cholesterol deloading, as 
confirmed by Northern blot (Example 2). Nothern blot analysis oh mRNA from 
human monocyte-derived macrophages obtained from the peripherical blood 
probands clearly show upregulation of ABCG1 mRNA formation upon AcLDL 

30 incubation. In sharp contrast, ABCG1 mRNA expression was decreased in such 

macrophages upon incubation with HDL 3 containing medium. 
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ABCG1 expression in cholesterol loaded and deloaded cells after four days pre- 
differentiation 

5 For effective cholesterol loading monocytes must be differentiated to phagocytic- 

macrophage like cells. During this period scavenger receptors are upregulated and 
promote AcLDL uptake leading to cholesteryl ester accumulation. After four days 
preincubation period we have incubated the cells for one, two and three days with 
AcLDL (100 |ag/ml) to show cholesteryl ester accumulation. After two days of 

10 loading we deloaded the cells with HDL 3 for 12 hours, 24 hours and 48 hours. 

respectively. ABCG1 is time dependently upregulated during the AcLDL loading 
period and downregulated by HDL 3 deloading (Examples 2 and 3) In order to 
confirm time dependent increase of ABCG1 mRNA expression after AcLDL 
challenge in human monocyte derived macrophages, Nothern blot analyses for 

15 ABCG1 mRNA quantification were made, RNA samples from the macrophages 

were harvested at day zero and day four as controls and mRNA samples were taken 
one, two, and three days after AcLDL treatment of macrophages, which started at day 
four. A dramatic increase of ABCG1 mRNA content of the macrophages could be 
detected from day five through day seven by Nothern blot analyses. 

20 

This regulation shows the same pattern as changes of cellular cholesteryl ester 
content (Example3). Cholesterol ester accumulation starts in monocyte-derived 
macrophages upon AcLDL stimulation from a base level below 5 nmol/mg cell 
protein at day four up to 120 nmol/mg cell protein at day seven (i.e. three days after 
25 AcLDL application). 

Tissue expression 



30 



Besides cholesterol loaded macrophages ABCG1 is prominently expressed in brain, 
spleen, lung, placenta, adrenal gland, thymus and fetal tissues (Table 1). 
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Chromosomal location and associated genes and diseases 



The ABCG1 gene maps to human chromosome 21q 22.3. Also localized in this 
region 21q 22.3 are the following genes: integrin (3 2 (CD 18), brain specific 
polypeptide 19, down syndrome cell adhesion molecule, dsRNA specific adenosine 
deaminase, cystathionine p synthase, collagen VI alpha-2, collagen XVIII alpha- 1, 
autosomal recessive deafness, and amyloid beta precursor. 

This chromosomal region is in close proximity to other regions involved in Down 
syndrome, autosomal dominant bipolar affective disorder, and autosomal recessive 
non-syndromic deafness. 

Extracellular loop of ABCG1 (ABC8) for antibody generation 

The putative structure of the hydrophobic transmembrane region of ABCG1 shows 6 
transmembrane spanning domains, and 3 extracellular loops, two of them are 9- and 
8-amino acids-long, respectively, while the third one is 66-amino acids-long. 

The larger one of the two intracellular loops consists of 30 amino acids. Similarity- 
survey in protein databases for homologies the 3rd extracellular loop (Illex) with 
other genes resulted in the identification of fibronectin, integrinpS, RAP, LRP (LDL 
receptor related protein) apo-lipoprotein B 100 precursor protein, glutathion S- 
transferase and glucose transporter. 



A polyclonal antiserum was generated against the 3rd extracellular loop (Illex) of 
ABCG1 in order to perform flow cytometric analysis, energy transfer experiments 
and Western-blotting (see Example 3). In the amino acid sequence of ABCG1 the 3rd 
extracellular loop (Illex) comprises 66 amino acids comprises 66 amino acids from 
amino acid 580 through 644. The peptide fragment for antibody generation 
comprises the amino acid residues 613 through 628 of ABCG1 polypeptide. ABCG1 
obviously interacts with endogenous sequence motivs with other membrane receptors 
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involved in transport (e.g. LRP, RAP), signalling and adhesion (e.g. integrins, 
integrin associated proteins) as a basis of ABCG1 -function and regulation. Moreover 
sequence comparisons of all ABC-transporters listed in Table 3 indicates functional 
cooperation with other membrane receptors as a general principle of the whole gene 
5 family. 

Subfamily-Analysis 

Evolutionary relationship studies with the whole ABC transporter family have shown 
10 that ABCG1 (ABC8) forms a subfamily together ABCG2 (est 15 7481) and this 

subfamily is closely related to the full-size transporters ABCA1 (ABC1). ABCA2 
(ABC2), ABCA3 (ABC3), ABCA4 (ABCR) and the half-size transporter ABCF1 
(TSAP) . 

15 Recent studies by Allikmets et al. have identified 21 new genes as ABC transporters 

by expressed sequence tags database search [13]. 

General description of the ABC transporter family 

20 The ATP-binding cassette (ABC) transporter superfamily contains some of the most 

functionally diverse proteins known. Most of the members of the ABC family (also 
called traffic ATP-ases) function as ATP-dependent active transporters (Table 3). 
The typical functional unit consists of a pair of ATP-binding domains and a set of 
transmembrane (TM) domains. The TM-domains determine the specificity for the 

25 type of molecule transported, and the ATP-binding domains provide the energy to 

move the molecule through the membrane [14; 15]. The variety of substrates handled 
by different ABC-transporters is enormous and ranges from ions to peptides. 
Specific transporters are found for nutrients, endogenous toxins, xenobiotics. 
peptides, aminoacids, sugars, organic/inorganic ions, vitamins, steroid hormones and 

30 drugs [16; 17]. 
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ABC-transporter associated diseases 

The search for human disease genes (Table 3) provided a number of previously 
undiscovered ABC proteins [16]. The best characterized disease caused by a 
5 mutation in an ABC transporter is cystic fibrosis (ABCC7 (CFTR)). Inherited 

disorders of peroxisomal metabolism as Adrenoleukodystrophy and Zellweger's 
syndrome also show alterations in ABC transporters. They are involved in per- 
oxisomal beta-oxidation, necessary for very long chain fatty acid metabolism [18]. 

10 Antisense against ABCG1 inhibits cholesterol efflux to HDL 3 

Since ABCG1 is a cholesterol sensitive gene and other ABC transporters are known 
to be involved in certain lipid transport processes, the question arises whether 
ABCG1 plays a role in transport of cholesterol, phospholipids, fatty acids or 
15 glycerols. Therefore antisense experiments were performed to test the influence of 

ABCG1 on lipid loading and deloading. The inhibition of ABCG1 with specific 
antisense oligonucleotides decreased the efflux of cholesterol and phosphatidyl- 
choline to HDL V (Example 5) 

20 Other cholesterol sensitive ABC transporter 

Cloning and sequencing of the human ABCA1 (ABC1) provided the information to 
characterize ABCA1 for cholesterol sensitivity, and tissue distribution (Example 6). 
Another cholesterol sensitive human ABC transporter (ABCA8 ) has been cloned and 
25 sequenced (Example 8) 

Characterization of the ABCG1 promoter region 

The ABCG1 promoter has the characteristic binding sites for transcription factors 
30 that are involved in the differentiation of monocytes into phagocytic macrophages. 

The cholesterol sensitivity of the expression of ABCG1 is represented by the 
transcription factor pattern that is relevant for phagocytic differentiation (Example 7). 



WO 00/18912 



-28- 



PCT/EP99/06991 



Examples 
Example 1 



10 



Identification of cholesterol loading and deloading candidate genes 
Monocyte isolation and cell culture 

Monocytes were obtained from peripheral blood of healthy normolipidemic 
volunteers by leukapheresis and purified by counterflow elutriation. Purity of 
isolated monocytes was >95% as revealed by FACS analysis. lOxlO 6 monocytes 
were seeded into 100 mm 2 diameters cell culture dishes under serum free conditions 
in macrophage medium for 12 hours in a humidified 37°C incubator maintained with 
a 5% C02, 95% air atmosphere. After 12 hours medium containing unattached cells 
was replaced by fresh macrophage medium supplemented with 50 ng/ml human 
15 recombinant M-CSF (this medium is the standard medium for any further 

incubations). 



Isolation of lipoproteins and preparation of AcLDL 

Lipoproteins were prepared from human plasma from healthy volunteer donors by 
standard sequential ultracentrifugation methods in a Beckman L-70 ultracentrifuge 
equipped with a 70 Ti rotor at 4°C to obtain LDL (d=l,006 to 1,063 g/ml) and HDL, 
(d=l,125 to 1,21 g/ml). All densities were adjusted with solid KBr. Lipoprotein 
fractions are extensively dialyzed with phosphate-buffered saline (PBS) containing 5 
mM EDTA. The final dialysis step was in 0,15 mol/L NaCl in the absence of EDTA. 
Lipoproteins were made sterile by filtration through a 0.45 \xm (pore-size) sterile 
filter (Sartorius). 



30 



LDL was acetylated by repeated addition of acetic anhydride followed by dialysis 
against PBS [19]. Modified LDL showed enhanced mobility on agarose gel 
electrophoresis. 



WO 00/18912 



-29- 



PCT/EP99/06991 



Incubation of monocyte-macrophages with AcLDL and HDL 3 

After 12 hours of preincubation cells were grown in the presence or absence (control) 
of 100 jig protein /ml AcLDL for further 3 day in medium. Then, the incubation 
5 medium was replaced with fresh medium and incubated with or without the addition 

of HDL 3 (100 fig/ml) for another 12 hours. 

Differential display 

Differential display screening was performed for new candidate genes that are 

10 regulated by cholesterol loading/deloading as described [20; 21]. In brief 0,2 (iig of 

total RNA isolated from monocytes at various incubations was reverse transcribed 
with specific anchored oligo-dT primers, using a commercially available kit 
(GeneAmp RNA PCR Core Kit, Perkin Elmer, Germany). The oligo-dT primers used 
had two additional nucleotides at their 3' end consisting of an invariable A at the 

15 second last position (3'-end) and A, C, G or T at the last position to allow a subset of 

mRNAs to be reverse transcribed. Here, a 13-mer oligo-dT (T101: 5T11AG-2' ) 
was used in a 20-(al reaction at 2,5 \iM concentration. One tenth of the cDNA was 
amplified in a 20-jal PCR reaction using the same oligo-dT and an arbitrary 10-mer 
upstream primer (D20 S'-GATCAATCGC-S'), 2,5 nM each, using 2,5 units of T'AQ 

20 DNA Polymerase and 1.25 mM MgC12. Amplification was for 40 cycles with 

denaturation at 94°C for 30 sec, annealing at 41 °C for 1 min and elongation at 72°C 
for 30 sec with a 5 min extension at 72°C following the last cycle. All PCR reactions 
were carried out in a Perkin Elmer 9600 thermocycler (Perkin Elmer, Germany). 
PCR-products were separated on ready to use 10% polyacrylamide gels with a 5% 

25 stacking gel (CleanGel Large- 10/40 ETC, Germany) under non-denaturating 

conditions using the Multiphor II electrophoresis apparatus (Pharmacia, Germany). 
The DNA fragments were visualized by silverstaining of the gel as previously 
described [22]. 
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Cloning and sequencing of differentially expressed cDNAs 

cDNA bands of interest were cut out of the gel and DNA was isolated by boiling the 
gel slice for 10 min in 20 |ul of water. A 4 |il aliquot was used for the following PCR- 
reaction in a 20^1 volume. The cDNA was reamplified using the same primer set and 
PCR conditions as above, except, that the final dNTP concentration was ImM each. 
Reamplified cDNAs were cloned in the pUC18-vector using ABCC8 (SUR)eClone- 
Kit (Pharmacia), sequenced on an automated fluorescence DNA sequencer using the 
AutoRead Sequencing Kit (Pharmacia, Germany) and used as probes for Northern 
blot analysis [23]. 

Example 2 



Northern Blot analyses of monocytes and macrophages after 3 days AcLDL 
incubation followed by 12 hours HDL 3 incubation 

Elutriated monocytes were incubated with AcLDL (100 \xg/ml medium) for 2.5 days 
or differentiated for the same time without the addition of AcLDL as control. 
ABCG1 (ABC8) expression is 4 times stronger upregulated with AcLDL incubation 
than in differentiated monocytes .After the AcLDL incubation period cells were 
washed and incubated with HDL 3 for the next 12 hours or with medium alone as 
control. ABCG1 expression is almost completely downregulated by HDL3 incu- 
bation and only moderatly decreased in control incubation as confirmed by Northern 
blot. For effective cholesterol loading monocytes must be differentiated to macro- 
phage like cells. During this period scavenger receptors are upregulated and promote 
AcLDL uptake leading to cholesteryl ester accumulation. To differentiated the cells 
prior to AcLDL-dependent cholesterol loading, we cultured the cells for four days in 
standard medium. At day four, cells were washed and incubated with AcLDL 
(lOOfig/ml medium) or in the absence of AcLDL as control for further one, two and 
three days to load the cells with cholesterol. At each timepoint cells were lysed with 
0.1 % SDS and lipid was extracted as described in materials and methods and cellular 
cholesteryl ester was determined by HPTLC-separation. Cells were loaded time 
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10 



dependently up to 120 nmol/mg cell protein after 3 days AcLDL loading, whereas in 
unloaded cells no cholesteryl ester accumulation could be observed. 

To distinguish HDL, dependent and independent cholesterol efflux cells were pulsed 
with AcLDL (100 ug/ml) for three days with the coincubation of l4 C-cholesterol (1,5 
uCi/ml medium). Cells were washed and deloaded with HDL, (100 ug/ml) for 12 
hours, 24 hours and 48 hours, respectively. Cells were incubated without the addition 
of exogenous lipid-acceptors as a control. After chase period the content of l4 C- 
cholesterol was determined in the medium and in the cells by liquid scintillation as 
described in material and methods. The efflux of cholesterol is expressed in percent 
of cellular DPMs of total DPMs (counts in the cells plus medium) With HDL, the 
efflux is faster and more intense, than the efflux without the addition of HDL, as an 
endogenous lipid acceptor. After 12 hours cellular cholesterol content was reduced to 
68 % with HDL,-dependent deloading, and 86 % in HDL,-independent deloading. 
15 After 48 hours only 35 % of loaded 14C-cholesterol was observed in the cells treated 

with HDL, . In contrast, 70 % of loaded 14 C-cholesterol was found in untreated cells 

In AcLDL pulsed cells the RNA-expression of ABCG1 is upregulated whereas no 
upregulation appears in the cells that were not loaded with AcLDL. Cells that were 
20 loaded for two days with AcLDL were deloaded with HDL, for 12, 24 and 48 hours 

(12h; 24h; 48h), and in the absence of exogenous lipid acceptors. The RNA- 
expression is downregulated again, in HDL, treated cells more intense than in cells 
treatet without any exogenous lipid acceptor. 

25 Materials: 

Macrophage medium (Macrophage-SFM) was obtained from Gibco Life Techno- 
logies, Germany. Human recombinant M-CSF was obtained from Genzyme Dia- 
gnostics, Germany, and antisense phosphorothioate oligonucleotides were supplied 
by Biognostics, Germany. All other chemicals were purchased from Sigma. Nylon 
30 membranes and a32P-dCTP were obtained from Amersham, Germany, 14C- 
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cholesterol and 3H-choline chloride from NEN, Germany, and cell culture dishes are 
Becton Dickinson, Germany 

Isolation of total RNA and northern blotting 

Total RNA was isolated at each time-point, before and after AcLDL incubation, and 
after HDL 3 incubation, respectivly, Washed cells were solubilized in guanidine 
isothiocyanate followed by sedimentation of the extract through cesium chloride 
[24]. For Northern analysis, 10 ug/lane of total RNA samples were fractionated by 
electrophoresis in 1,2% agarose agarose gel containing 6% formaldehyde and blotted 
onto nylon membranes (Schleicher & Schttll, Germany). After crosslinking with UV- 
irradiation (Stratalinker model 1800, Stratagene, USA), the membranes were 
hybridized with a cDNA probe for ABCG1 (ABC8). Hybridization and washing 
conditions were performed as recommended by the manufacturer of the membrane. 

Example 3 

Westernblot analysis of monocytes and macrophages after cholesterol loading 
and deloading 

Protein expression of ABCG1 (ABC8) is upregulated in AcLDL-loaded and down- 
regulated in HDL 3 -deloaded monocyte-derived macrophages. Western blotting with a 
peptide antibody against ABCG1 as described in materials and methods is performed 
with 40 pg of total protein for each lane of SDS-PAGE. ABCG1 -protein expression 
is shown in freshly isolated monocytes (day zero) and in differentiated monocytes 
(day four). From day four to day seven (5d; 6d; 7d) monocyte-derived macrophages 
were loaded with AcLDL or without AcLDL as control. AcLDL loaded cells from 
day 6 (6d) were deloaded with HDL, for 12, 24, and 48 hours and without exogenous 
added HDL lipid-acceptor. AcLDL increases the protein-expression, whereas HDL 3 
decreases the expression to normal levels again. 
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10 



Protein isolation and determination 

At each timepoint cells were lysed with 0.1% SDS and the protein content was 
determined by the method of Lowry et al. [25]. 

Generation of ABCG1 specific antibodies 

ABCG1 specific peptide antibodies were generated by immunization of chickens and 
rabbits with a synthetic peptide (Fa. Pineda, Berlin). The peptide sequence was 
chosen from the extracellular domain exIII amino acid residues 613-628 of ABCG1 
comprising the amino acids REDLHCDIDETCHFQ (see sequence listing ID No. 
53). After 58 days of immunization western blotting was performed with 1:1000 
diluted serum and 1:10000 secondary peroxidase labelled antibody. 



Electrophoresis and immunoblotting 

SDS-polyacrylamide gelelectrophoresis was performed with 40ug total cellular 
15 protein per lane. Proteins were transferred to Immobilon as reported. Transfer was 

confirmed by Coomassie Blue staining of the gel after the electroblot. After blocking 
for at least 2 hours in 5% nonfat dry milk the blot was washed 3 times for 1 5 minutes 
in PBS. Antiserum generated as described was used at 1:1000 dilution in 5% nonfat 
dry milk in PBS. The blot was incubated for 1 hour. After 4 times washing with PBS 
20 at room-temperature a secondary peroxidase-labelled rabbit anti chicken IgG- 
antibody (1 : 10000 diluted, Sigma) was incubated in 5% nonfat dry milk in PBS for 1 
hour. After 2 times washing with PBS, detection of the immune complexes was 
carried out with the ECL Western blot detection system (Amersham International 
PLC, UK). 

25 

Fluorescence resonance energy transfer: 

Monocytes were labelled with the specific antibodies for 15 minutes on ice. one 
antibody is labelled by biotin. the other one is labelled by phycoerythrin. After 
washing the cells were incubated with a Cy5-conjugated streptavidin for another 15 
30 minutes. 
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Distances between antibody labelled proteins on the cell surface is measured by 
energy transfer with a FACScan (Becton Dickinson). Following single laser exci- 
tation at 488 nra the Cy5 specific emmission represents an indirect excitation of Cy5 
dependent on the proximity of the PE-conjugated antibody. The relative transfer 
5 efficiency was calculated following standardisation for the intensity of PE and Cy5 

labelling and nonspecific overlap of fluorescence based on dual laser excitation and 
comparison to separately stained control samples. 

Example 4 

10 

Cholesterol sensitivity of ABCG1 (ABC8) and other members of the ABC- 
transporter family 

The influence of cholesterol loading and deloading on other members of the ABC- 
family was also investigated to find out the potential second half-size ABC 
1 5 transporter. 

Further analysis has been performed to examine the expression pattern of all human 
ABC transporters in monocytes and monocyte derived macrophages as well as in 
cholesterol loaden and deloaden mononuclear phagocytes. 

20 

The experiments were performed by RT-PCR with cycle-variation to compare the 
expression in the quantitative part of the distinct PCR. Primer sets were generated 
from the published sequences of the ABC-transporters. A RT-PCR with GAPDH 
primers was used as control. 

25 

Several ABC-transporters are also cholesterol sensitive which further supports the 
function of ABC-transporters in cellular lipid trafficking (Table 2). 

Semi-quantitative RT-PCR 

30 All known ABC-transporters are tested for AcLDL/HDL, sensitive regulation of 
expression using RT-PCR with cycle-variation to compare the expression in the 
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quantitative part of the distinct PCR. 1 jag of total RNA was used in a 40 |ul reverse 
transcription reaction, using the Reverse Transkription System (Promega, Corp. WI, 
USA). Aliquots of 5 jal of this RT-reaction was used in 50|ll1 PCR reaction. After 
denaturing for 1,5 min at 94°C, 35 or less cycles of PCR were performed with 
5 92,3 °C for 44s, 60,8°C for 40s (standard annealing temperature differs in certain 

primer-combinations), 71,5°C for 46s followed by a final 5-min extension at 72°C. 
The Primer sets were generated from the published sequences of the ABC- 
transporters. A RT-PCR with primers specific for GAPDH was performed as control. 

10 The expression pattern of ABC-transporters in monocytes, monocyte derived 

macrophages (3 days cultivated monocytes in serum free macrophage-SFM medium 
containing 50 ng/ml M-CSF), AcLDL incubated monocytes (3 days with 100 jig/ml) 
followed by HDL 3 (100 jig/ml) incubated monocytes is shown in Table 2. Expressed 
genes are tested for cholesterol sensitivity by semi-quantitative PCR. 

15 Example 5: 

Functional analyses of the cholesterol sensitive ABCG1 (ABC8) transporter 
gene by antisense oligonucleotide experiments 

Antisense experiments were conducted in order to address the question, that beyond 
being regulated by cholesterol loading and deloading ABCG1 is directly involved in 
20 lipid loading and deloading processes. 

In various experiments antisense oligonucleotides decreased the efflux of cholesterol 
and phosphatidylcholine to HDL 3 . During the loading period with AcLDL the cells 
were coincubated with 77 different antisense oligonucleotides. To measure the efflux 
of cholesterol and phospholipids the cells were pulsed in the loading period with 1,5 
25 |iCi/ml 14 C-cholesterol and 3|uCi/ml 3 H-choline chloride. The medium was changed 

and during the chase period cells were incubated with or without HDL ? for 12 hours. 
The 14 C-cholesterol and 3 H-choline content in the medium and in the cell lysate was 
measured and the efflux was determined in percent of total ,4 C-cholesterol and 3 H- 
choline loading. 
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The most effective antisense oligonucleotide (AS Nr.2) inhibited cholesterol and 
phospholipids efflux relative to cells that were treated with control antisense (AS 
control). A dose dependent decrease in cholesterol efflux of 16,79% (5nmol AS) and 
32,01% (10 nmol AS) could be shown, respectively. 

5 Antisense incubation 

To inhibit the induction of ABCG1 cells were treated with three different antisense 
oligonucleotides targeting ABCG1 or one scrambled control-antisense 
oligonucleotide during the AcLDL-incubation period. 

Determination of cholesterol and phosphatidylcholine efflux from monocytes in 
10 dependency of antisense oligonucleotide treatment 

To measure the efflux of cholesterol and phospholipids the cells were pulsed in 
addition to AcLDL-incubation with 1,5 jaCi/ml 14 C-cholesterol and 3^Ci/ml 3 H- 
choline chloride. The medium was changed and in chase period the cells were 
incubated with or without HDL 3 for 12 hours. Lipid extraction was performed 
15 according to the method of Bligh and Dyer [26]. The ,4 C-cholesterol and 3 H-choline 

content in the medium and in the cell lysate was measured by liquid scintillation 
counting and the efflux was determined in percent of total ,4 C-cholesterol and 3 H- 
choline loading as described [27] 

Computer analyses 

20 DNA and protein sequence analyses were conducted using programs provided by 

HUSAR, Heidelberg, Germany: http://genius.embnet.dkfz-heidelberg.de:8080. 
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Example 6 

Complete cDNA sequence of the human ATP binding cassette transporter 1 
(ABCA1 (ABC1)) and assessing the cholesterol sensitive regulation of ABCA1 
mRNA expression 

5 cDNA Cloning and Primary Protein Structure 

We have cloned a 6880-bp cDNA containing the complete coding region of the 
human ABCA1 gene (Figure 8) The open reading frame of 6603 bp encodes a 2201- 
amino acid protein with a predicted molecular weight of 220 kDa. This protein 
displays a 94% identity on the amino acid level in an alignment with mouse ABCA1 
10 and can therefore be considered as the human ortholog. 

Tissue Distribution of ABCA1 mRNA Expression 

In order to examine the tissue-specific expression of ABC A 1 a multiple tissue RNA 
master blot containing poly A + RNA from 50 human tissues was carried out. 
Northern Blot analysis demonstrates the presence of a ABCA1 specific signal in all 
15 tissues. It is mostly prominent in adrenal gland, liver, lung, placenta and all fetal 

tissues examined so far (Table 1). The weakest signals are found in kidney, pancreas, 
pituitary gland, mammary gland and bone marrow. 

Sterol Regulation of ABCA1 mRNA Expression 

In order to determine the regulation of ABCA1 in monocytes/macrophages during 
20 cholesterol loading/depletion Northern Blot analysis was performed. The cloned 

1000-bp DNA fragment derived from PCR amplification of RNA from five day 
differentiated monocytes with primers ABCA1 3622f 

(CGTCAGCACTCTGATGATGGCCTG-T) and ABCA1 4620r 

( TCTCTGCTA TCTC CAA CCTCA-3 9 ) was hybridized to Northern Blots containing 
25 RNA of differentially cultivated monocytes (figure 12) As can be seen in lanes one to 

five, the ABCA1 mRNA is increased during in vitro differentiation of freshly 
isolated monocytes until day five. Longer cultivation results in a total loss of 
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expression. When the cells were incubated in the presence of AcLDL to induce sterol 
loading (lanes 6-8) beginning at day four, a much stronger accumulation of mRNA 
can be detected in comparison to control cells (lanes 2-5). When these cells were 
cultured with HDL, as cholesterol acceptor for 12h, 24h and 48h (lanes 9-11) the 
ABCA1 signal significantly decreases with respect to control cells incubated in the 
absence of HDL 3 (lanes 12-14). Taken together, these results indicate that ABCA1 is 
a sterol-sensitive gene which is induced by cholesterol loading and downregulated by 
cholesterol depletion. 



Cell culture. 

Peripheral blood monocytes were isolated by leukapheresis and counterflow 
elutriation (19JBC). To obtain fractions containing >90% CD 14 positive 
mononuclear phagocytes, cells were pooled and cultured on plastic Petri dishes in 
macrophage SFM medium (Gibco BRL) containing 25 U/ml recombinant human M- 
CSF (Genzyme) for various times in 5% C0 2 in air at 37°C. The cells were incubated 
in the absence (differentiation control) or presence of AcLDL (100 ug/ml) to induce 
sterol loading. Following this incubation the cells were cultured in fresh medium 
supplemented with or without HDL 3 (100 ug/ml) for additional times in order to 
achieve cholesterol efflux from the cells to its acceptor HDL,. 

Preparation of RNA and Northern blot analysis. 

Total cellular RNA was isolated from the cells by guanidium isothiocyanate lysis and 
CsCl centrifugation (Chirgwin). The RNA isolated was quantitated 
spectrophotometrically and 15 ug samples were separated on a 1.2% agarose- 
formaldehyde gel and transferred to a nylon membrane (Schleicher & Schull). After 
crosslinking with UV-irradiation (Stratalinker model 1800. Stratagene), the 
membranes were hybridized with a 1000 bp DNA fragment derived from PCR 
amplification with primers ABCA1 3622f and ABCA1 4620r, stripped and 
subsequently hybridized with a human p-actin probe. In order to determine the 
tissue-specific expression of ABCA1 a multiple tissue RNA master blot containing 
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poly A + RNA from 50 human tissues was purchased from Clontech. The probes were 
radiolabeled with [y- 32 P]dCTP (Amersham) using the Oligolabeling kit from 
Pharmacia. Hybridization and washing conditions were performed follwoing the 
method described previously (Virca). 

cDNA cloning of human ABCA1 

Based on sequence information of mouse ABCA1 cDNA we designed primers for 
RT-PCR analysis in order to amplify the human ABCA1 (ABC1) cDNA. 
Approximately 1 ug of RNA from five day differentiated mononuclear phagocytes 
was reverse transcribed in a 20 pi reaction using the RNA PCR Core Kit from Perkin 
Elmer. An aliquot of the cDNA was used in a 100 pi PCR reaction performed with 
Amplitaq Gold (Perkin Elmer) and the following primer combinations: (primer 
names indicate the position in the corresponding mouse cDNA sequence): 

mABCl-144f(5 '-CAAACA TGTCAGCTGTTACTGGA -3 ') and 
mABCl-643r (5 '-TAGCCTTGCAAA-AATACCTTCTG-3 '), 
mABCl-1 22 If (5 '-GTTGGAAAGATTCTCTATACACCTG-3 ') and 
mABCl-1910r (5 '-CGTCAGCACTCTGA TGA TGGCCTG-3 '), 
mABCl-3622f(5'-TCTCTGCTATCTCCAACCTCA-3 ') and 
mABCl-4620r ( 5 '-A CGTCTTCA CCA GGTAA TCTGAA -3 '), 
mABCl-5056f (5 '-CTATCTGTGTCA TCTTTGCGA TG-3 ') and 
mABCl-5857r (5 '-CGCTTCCTCCTATAGATCTTGGT-3 '), 
mABCl-6093f(5 '-AAGAGAGCA TGTGGA-GTTCTTTG-3 ') and 
mABCl-7051r ( 5 '-CCCTGTAA TGGAA TTGTGTTCTC-3 '), 
hABC 1 -540f ( 5 '-AA CCTTCTCTGGGTTCCTGTA TC-3 ') and 
hABCl-1300r (5 '-AGTTCCTGGAA-GGTCTTGTTCAC-3 '), 
hABCl-1831f(5'-GCTGACCCCTTTGAGGACATGCG-3 ') and 
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hABCl-3701r ( 5 '-A TA GGTCA GCTCA TGCCCTA TGT-3 '), 
hABCl-4532f ( 5 '-GCTGCC- TCCTCCA CAAA GAAAA C-3 ') and 
hABCl-5134r (5'-GCTTTGCTGACCCGCTCC-TGGATC-3 '), 
hABC 1-58 00/ ( 5 '-GA GGCCA GAA TGACA TCTTA GAA -3 ') and 
5 hABCl-6259r (5 '-CTTGA CAA CA CTTA GGGCA CAA T-3 '). 

All PCR products were cloned into the pUC18 plasmid vector and the nucleotide 
sequences were determined on a Pharmacia ALFexpress sequencer using the dideoxy 
chain-termination method and fluorescent dye-labeled primers. 

10 Example 7 

Identification of the 5'endofABCGl 

We could partially prove the 5 '-end of ABCG1 published by Chen [7] that differs 
from the 5'-end published by Croop [6] obtained from the mRNA of human 

1 5 monocytes/macrophages using a 5' RACE approach. In detail the sequence according 
to Chen et al. downstream of position 25 was in agreement with our own data. In 
contrast, our identified sequence differs from the one reported by Chen [7] and Croop 
[6] at a site upstream of position 25 (Chen [7]). The sequence SEQ ID NO: 32 shows 
the newly identified 5' -end followed by the sequence published by Chen [7] from 

20 position 25. 



Molecular cloning and characterisation oftheABCGl 5'UTR 

We identified several fragments by screening of a X phage library which contained a 
total of app. 3 kb of the 5' UTR upstream sequence of the human ABCG1 gene. The 
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10 



sequence that comprises the 5'UTR and part of exon 1 (described above) are given in 
SEQ ID NO: 54. 

The promoter activity of this sequence was proven by luciferase reporter gene assays 
in transiently transfected CHO cells. 

Putative transcription factor binding sites within the promoter region with the highest 
likelihood ratio for the matched sequence as deduced from the TransFac database, 
GFB, Braunschweig, Germany. Multiple binding sites for SP-1, AP-1, AP-2 and 
CCAAT-binding factor (C/EBP family) are present within the first 1 kb of the 
putative promoter region. 

Additionally, a transcription factor binding site involved in the regulation of 
apolipoprotein B was identified. 



Example 8 

15 

Characterization of the human ABCA8 full length cDNA 

The putative ABCA8 coding sequence is app. 6.5 kb in size. We successfully cloned 
and sequenced a lkb segment of the human ABCA8 cDNA that encodes the putative 
second nucleotide binding site of the mature polypeptide (the sequence is shown in 
20 the sequence listing). The nucleotide sequence exhibits a 73% homology with the 

known human ABCA1 (ABC1) cDNA sequence. 

We identified an alternative transcript in the cloned 1 kb coding region which 
consists of a 72 bp segment (see sequence listing). Genomic analysis of this region 
25 revealed that the alternative sequence is identical with a complete intron suggesting 

that the alternative mRNA is generated by intron retention. The retained intron 
introduces a preterminal stop codon and thus may code for a truncated ABCA8 
variant. 
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ABCA8 also shows a cholesterol sensitive regulation of the mRNA expression 
(Table 2). 

5 Tissue expression of ABCA8 is shown in table 1 . 

Example 9 

Characterisation of the regulation of ABC transporter during differentiation of 
1 0 keratinocytic cells (HaCaT) 

Differentiation of epidermal keratinocytes is accompanied by the synthesis of 
specific lipids composed mainly of sphingolipids (SL), free fatty acids (FFA ), 
cholesterol (CH), and cholesterol sulfate, all involved in the establishment of the 
epidermal permeability barrier. The skin and, in particular, the proliferating layer of 

15 the epidermis is one of the most active sites of lipid synthesis in the entire organism. 

Cholesterol synthesis in normal human epidermis is LDL-independent, and circu- 
lating cholesterol levels do not affect the cutaneous de novo cholesterol synthesis. 
Fully differentiated normal human keratinocytes lack LDL receptors or its expression 
is very low, whereas in the normal human epidermis only basal cells express LDL 

20 receptors. 

During keratinocyte differentiation a shift from polar glycerophospholipids to neutral 
lipids (FFA, TG) and also a replacement of short chain FFA by long chain highly 
saturated FFA is observed. The most important lipids for the barrier function of the 
25 skin are sphingolipids that account for one third of the lipids in the cornified layer, 

and consist of a large ceramide fraction as a result of glucosylceramide degradation 
by intercellular glycosidases and de novo synthesis of ceramide . 



30 



Glucosylceramide is synthesized intracellular and stored in lamellar bodies and 
glucosylceramide synthase expression was found up-regulated during the differen- 
tiation of human keratinocytes. 
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Cholesterol sulfate is formed by the action of cholesterol sulfotransferase during 
keratinocyte differentiation . Cholesterol sulfate and the degrading enzyme steroid 
sulfatase are present in all viable epidermal layers, with the highest levels in the 
stratum granulosum. The gradient of cholesterol sulfate content across the stratum 
corneum (from inner to outer layers), and progressive desulfation of cholesterol 
sulfate regulate cell cohesiveness and normal stratum corneum keratinization and 
desquamation, respectively. Cholesterol sulfate induces transglutaminase 1 and the 
coordinate regulation of both factors is essential for normal keratinization . 

The final step in lipid barrier formation involves lamellar body secretion and the 
subsequent post-secretory processing of polar lipids into their nonpolar lipid products 
through the action of hydrolytic enzymes that are simultaneously released (p- 
glucocerebrosidase, phospholipases, steroid sulfatase, acid sphingomyelinase). 
Disruption of the permeability barrier results in an increased cholesterol, fatty acid, 
and ceramide synthesis in the underlying epidermis. It has been shown that mRNA 
levels for the key enzymes required for cholesterol, fatty acid, and ceramide synthesis 
increased rapidly after artificial barrier disruption . 



Currently the lipid transport systems in keratinocytes are poorly characterized. 
Several fatty acid transport related proteins have been identified in keratinocytes: 
plasma membrane fatty acid transport proteins (FATP) and intracellular fatty acid 
binding proteins (FABPs), most of them exhibiting high affinity for essential fatty 
acids. The expression of epidermal FABPs is up-regulated in hyperproliferative and 
inflammatory skin diseases, during keratinocyte differentiation and barrier dis- 
ruption 



Based on our data on macrophages, we propose several ABC transporters as putative 
candidates for cellular lipid export in keratinocytes. We have examined the expres- 
sion of all known ABC transporters during HaCaT cells differentiation. The human 
HaCaT cell line has a full epidermal differentiation capacity. Keratinocytes grown in 
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vitro as a monolayer at low calcium concentration (< 0. 1 mM ) can be differentiated 
by increasing calcium concentration in the culture medium (1-2 mM ) . We cultured 
HaCaT cells as a monolayer in calcium-free RMPI (Gibco) medium mixed with 
standard Ham's F12 medium at a ratio 3:1 supplemented with 10% chelex-treated 
FCS, Penicillin and Streptomycin. The final concentration of calcium in above 
medium was 0.06 mM. When the cells reached confluence (usually on 5 th day of the 
culture), calcium concentration was enhanced up to the level of 1.2 mM. The cells 
were seeded at a density of 2x1 0 5 / cm 2 in 60 mm culture dishes. The culture medium 
was replaced every two day and the cells were harvested after 24 h, 48h h, 4 d, 6 da, 
8 d and 10 d in culture, respectively. Total RNA from HaCaT cells was isolated 
using the isothiocyanate/cesium chloride-ultracentrifugation method. 

The expression of all known human ABC transporters was examined during HaCaT 
cell differentiation (24 h, 48 h, 4 d, 6 d, 8 d, lOd, respectively) using a semi- 
quantitative RT-PCR approach (Table 6). The primer sets were generated from the 
published sequences of the ABC-transporters. Primers specific for GAPDH were 
used as a control. As a marker of keratinocyte differentiation CGT (ceramide 
glucosyl transferase) gene expression was assessed. Three of the transporters exa- 
mined, ABCB1 (MDR1), ABCB4 (MDR3), ABCD3 (PMP70), were not expressed. 
ABCC6 (MRP6), ABCA1 (ABC1),ABCD2 (ALDR and ABCB9 (estl22234) were 
expressed at low levels (Table 6) 

Most of the other transporters exhibited a biphasic expression pattern or were 
downregulated during keratinocyte differentiation. There was, however, a high 
expression of ABCG1 (ABC8), ABCA8 (new) and ABCC3 (MRP3) indicative for 
their involvement in terminal keratinocyte lipid secretion for cholesterol, FFAs and 
ceramide-backbone lipids.. The two peroxisomal ABC transporters, ABCD2 (ALDR) 
and ABCD1 (ALDP) that mediate the transport of very long chain fatty acids into 
peroxisomes were initially expressed at relatively low levels and subsequently 
downregulated during differentiation. This is in agreement with the replacement of 



15 



20 
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short chain fatty acids by very long chain fatty acids during keratinocyte diffe- 
rentiation. 
Example 10: 



Sequencing of ABCA1 cDNA and genomic structure in five families of patients 
with Tangier disease revealed different mutations in the ABCA1 gene locus. These 
patients have different mutations at different positions in the ABCA1 gene, that 
result in changes in the protein structure of ABCA1. Family members that are 
heterozygous for these mutations show lowered levels of serum HDL, whereas the 
homocygote patients have extremely reduced HDL serum levels. 
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Claims: 

1 . A polynucleotide comprising a member selected from the group consisting of: 

(a) a polynucleotide encoding the polypeptide as set forth in SEQ ID 
NO:2; 

(b) a polynucleotide capable of hybridizing to and which is at least 70% 
identical to the polynucleotide of (a); and 

(c) a polynucleotide fragment of the polynucleotide of (a) or (b). 

2. The polynucleotide of claim 1 wherein the polynucleotide is DNA. 

3. A vector containing one or more of the polynucleotides of claim 1 and 2. 
\. A host cell containing the vector of claim 3. 

5. A process for producing a polypeptide comprising: expressing from the host 
cell of claim 4 the polypeptide encoded by said DNA. 

5. A polypeptide selected from the group consisting of 

(a) a polypeptide having the deduced amino acid sequence of SEQ ID 
NO:2 and fragments, analogs and derivatives thereof, and 

(b) a polypeptide comprising amino acid 1 to amino acid 2201 of SEQ ID 
NO:2. 

J . An antibody capable to bind to the polypeptide of claim 6. 

!. A diagnostic kit for the detection of the polypeptide of claim 6. 
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Use of a polypeptides encoded by a polynucleotide comprising a member 
selected from the group consisting of: 



(a) a polynucleotide as set forth in SEQ ID NO: 1,3,4 and 6 to 3 1 ; 
5 (b) a polynucleotide capable of hybridizing to and which is at least 70% 

identical to the polynucleotide of (a); and 

(c) a polynucleotide fragment of the polynucleotide of (a) or (b) 

in an assay for for detecting modulators of said polypeptides. 

10 

10. Modulator of a polypeptides encoded by a polynucleotide comprising a 
member selected from the group consisting of: 

(a) a polynucleotide as set forth in SEQ ID NO: 1,3,4 and 6 to 3 1 ; 
15 (b) a polynucleotide capable of hybridizing to and which is at least 70% 

identical to the polynucleotide of (a); and 

(d) a polynucleotide fragment of the polynucleotide of (a) or (b) 



11. A pharmaceutical comprising the modulator of claim 1 0 

20 

12. An assay for detecting polypeptides encoded by a polynucleotide comprising 
a member selected from the group consisting of: 



(a) a polynucleotide as set forth in SEQ ID NO: 1, 3, 4 and 6 to 32 and 54; 

(b) a polynucleotide capable of hybridizing to and which is at least 70% 
identical to the polynucleotide of (a); and 

(c) a polynucleotide fragment of the polynucleotide of (a) or (b) 
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Figure 1 

2 58 8 GA TCAATCGCAT TCATTTTAAG 
2 641 ATGATTCAGG GTAAATCACA TACTTTGTTT 
27 01 CAGCTGGTCT CATACATAGA CAGCACTTGT 

27 61 GAAGACGTGG ACACCATCTC CACTGAGCCA 

28 21 TTGTGAGAAG ACATTGGCCA ACTCTTTCAA 
28 81 TAAGCGAAAT ATATTGTTTG TTTCTTCCTA 



AAATTATACC TTTTTAGTAC TTGCTGAAGA 

AGAGAGGCGA GGGGTTTAAC CCGAGTCACC 

GAAGGATTGA ATGCAGGTTC CAGGTGGAGG 

TGCAGACATT TTTAAAAGCT ATACACAAAA 

AGTCTTTCTT TTTCCACGTG CTTCTTATTT 

AAAAAAAAAA 2890 



Figure 2 

1 CAAACATGTCAGCTGTTACTGGAAGTGGCCTGGCCTCTATTTATCTTCCTGATCCTGATC 60 

61 TCTGTTCGGCTGAGCTACCCACCCTATGAACAACATGAATGCCATTTTCCAAATAAAGCC 120 

121 ATGCCCTCTGCAGGAACACTTCCTTGGGTTCAGGGGATTATCTGTAATGCCAACAACCCC 180 

IMPSAGTLPWVQGI ICNANNP 20 

181 TGTTTCCGTTACCCGACTCCTGGGGAGGCTCCCGGAGTTGTTGGAAACTTTAACAAATCC 2 40 

21 CFRYPTPGEAPGVVGNFNKS 40 

241 ATTGTGGCTCGCCTGTTCTCAGATGCTCGGAGGCTTCTTTTATACAGCCAGAAAGACACC 300 

41IVARLFSDARRLLLYSQKDT 60 

301 AGCATGAAGGACATGC GCAAAGT TCT GAGAACAT TAG AGCAGATCAAGAAAT CC AGC TCA 360 

61SMKDMRKVLRTLQQI-KKSSS 80 

361 AACTTGAAGCTTCAAGATTTCCTGGTGGACAATGAAACCTTCTCTGGGTTCCTGTATCAC 420 

81 NLKLQD FLVDNE TFSGFLYH 100 

421 AACCTCTCTCTCCCAAAGTCTACTGTGGACAAGATGCTGAGGGCTGATGTCATTCTCCAC 4 80 

101 NLSLPKSTVDKMLRADVILH 120 

481 AAGGTATTTTTGCAAGGCTACCAGTTACATTTGACAAGTCTGTGCAATGGATCAAAATCA 540 

121 KVFLQGYQLHLTSLCNGSKS 140 

541 GAAGAGATGAT T CAAC T T GG T GAG CAAGAAGTT T C TGAGC T T TGT GGC C T AC C AAGGGAG 600 

141 EEMIQLGDQEVSELCGIjPRE 160 

601 AAACTGGGTGCAGCAGAGCGAGTACTTCGTTCCAACATGGACATCCTGAAGCCAATCCTG 660 

161 KLAAAERVLRSNMDILKPIL 180 

661 AGAACAC TAAAC T C TAC ATC TCC CTTCC CGAGCAAGGAGC TGGCCGAAGC C ACAAAAAC A 720 

181 RTLNSTSPFPSKELAEATKT 200 

721 TTGCTGCATAGTCTTGGGACTCTGGCCCAGGAGCTGTTCAGCATGAGAAGCTGGAGTGAC 7 80 

201 LLHSLGTLAQELFSMRSWSD 220 

781 ATGCGACAGGAGGTGATGTTTCTGACCAATGTGAACAGCTCCAGCTCCTCCACCCAAATC 840 

221 MRQEVMFLTNVNSSSSSTQI 240 

841 TACCAGGCTGTGTCTCGTATTGTCTGCGGGCATCCCGAGGGAGGGGGGCTGAAGATCAAG 900 

241 YQAVSRIVCGHPEGGGLKIK 260 

901 TCTCTCAACTGGTATGAGGACAACAACTACAAAGCCCTCTTTGGAGGCAATGGCACTGAG 960 

261 SLNWYEDNNYKALFGGNGTE 280 
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961 GAAGATGCTGAAACCTTCTATGACAACTCTACAACTCCTTACTGCAATGATTTGATGAAG 1020 

281 EDAETFYDNSTTPYCNDLMK 300 
1021 AATTTGGAGTCTAGTCCTCTTTCCCGCATTATCTGGAAAGCTCTGAAGCCGCTGCTCGTT 1080 

301 NLESSPLSRIIWKALKPLLv 320 
1081 GGGAAGATCCTGTATAC ACCTGACACTCCAGCC AC AAGGCAGGT CAT GGC TGAGGT GAAC 1140 

321 GKILYTPDTPATRQVMAEVN 340 
1141 AAGACCTTCCAGGAACTGGCTGTGTTCCATGATCTGGAAGGCATGTGGGAGGAACTCAGC 1200 

341 KTFQELAVFHDLEGMWEELS 360 
1201 CCGAAGATCTGGACCTTCA/TGGAGAACAGCCAAGAAATGGACCTTGTCCGGATGCTGTTG 1260 

361 PKIWTFMEN SQEMDLVRMLL 380 
12 61 GAC AGCAGGGACAATGACCAC TTTT GGGAACAGCAGT TGGATGGCT T AGAT TGGACAGCC 1320 

381 DSRDNDHFWEQQLDGLDWTA 400 
1321 CAAGACATCGTGGCGTTTTTGGCCAAGCACCCAGAGGATGTCCAGTCCAGTAATGGTTCT 1380 

401 QDIVAFLAKHPEDVQSSNGS 420 
1381 GT GT ACAC C T GGAGAGAAGC T T TCAAC GAGAC TAACCAGGCAATC C GGACCAT ATCT C GC 1440 

421 VYTWREAFNETNQAIRT I SR 440 
1441 TTCATGGAGTGTGTCAACCTGAACAAGCTAGAACCCATAGCAACAGAAGTCTGGCTCATC 1500 

441 FMECVNLNKLE P IATEVWL I 460 
1501 AACAAGTCCATGGAGCTGCTGGATGAGAGGAAGTTCTGGGCTGGTATTGTGTTCACTGGA 1560 

461 NKSMELLDERKFWAGIVFTG 480 
1561 ATTACTCCAGGCAGCATTGAGCTGCCCCATGATGTCAAGTACAAGATCCGAATGGACATT 1620 

481 I TPGS IELP HHVKYKIRMD I 500 
1621 GACAATGTGGAGAGGACAAATAAAATCAAGGATGGGTACTGGGACCCTGGTCCTCGAGCT 1680 

501 DNVERTNKIKDGYWD PGPRA 520 
1681 GACCCCTTTGAGGACATGCGGTACGTCTGGGGGGGCTTCGCCTACTTGCAGGATGTGGTG 1740 

521 DPFEDMRYVWGGFAYLQDVV 540 
1741 GAGCAGGC AAT CAT C AGGGT GC T GAC GGGC AC C GAG AAGAAAAC T GG T GT C TAT AT GC AA 1800 

541 EQAI IRVIuTGTEKKTGVYMQ 560 
1801 CAGATGCCCTATCCCTGTTACGTTGATGACATCTTTCTGCGGGTGATGAGCCGGTCAATG 1860 

561 QMPYPCYVDDIFLRVMSRSM 580 
18 61 CCCCTCTTCATGACGCTGGCCTGGATTTACTCAGTGGCTGTGATCATCAAGGGCATCGTG 1920 

581 PLFMTLAWI YSVAVI IKGIV 600 
1921 TATGAGAAGGAGGCACGGCTGAAAGAGACCATGCGGATCATGGGCCTGGACAACAGCATC 1980 

601 YE KEARLKE TMRIMGLDNS I 620 
1981 CTCTGGTTTAGCTGGTTCATTAGTAGCCTCATTCCTCTTCTTGTGAGCGCTGGCCTGCTA 2040 

621 LWFSWFISSLIPLLVSAGLL 640 
2041 GTGGTCATCCTGAAGTTAGGAAACCTGCTGCCCTACAGTGATCCCAGCGTGGTGTTTGTC 2100 

641 VVILKLGNLLPYSDPSVVFV 660 



2101 TTCCTGTCCGTGTTTGCTGTGGTGACAATCCTGCAGTGCTTCCTGATTAGCACACTCTTC 2160 



WO 00/18912 



- 3/42 - 



PCT/EP99/06991 



661FLSVFAVVTILQCFLISTLF 680 

2161 TCCAGAGCCAACCTGGCAGCAGCCTGTG^GGGCATCATCTACTTCACGCTGTACCTGCCC 2220 

681SRANLAAACGGIIYFTLYLP 700 

2221 TACGTCCTGTGTGTGGCATGGKIAGGACTACGTGGGCTTCACACTCAAGATCTTCGCTAGC 2280 

701YVLCVAWQDYVGFTLKIFAS 720 

2281 CTGCTGTCTCCTGTGGCTTTTGGGTTTGGCTGTGAGTACTTTGCCCTTTTTGAGGAGCAG 2340 

721 LLS PVAFGFGCE Y F A L F E E Q 740 

2341 GGCATTGGAGTGCAGTGGGACAACCTGTTTGAGAGTCCTGTGGAGGAAGATGGCTTCAAT 2400 

741 GIGVQWDNLFE S PVEEDGFN 760 

2401 CTCACCACTTCGGTCTCCATGATGCTGTTTGACACCTTCCTCTATGGGGTGATGACCTGG 2460 



761LTTSVSMMLFDTFLYGVMTW 780 
2461 TACATTGAGGCTGTCTTTCCAGGCCAGTACGGAATTCCCAGGCCCTGGTATTTTCCTTGC 2520 

781 YIEAVFPGQYGIPRPWYFPC 800 
2521 ACCAAGTCCTACTGGTTTGGCGAGGAAAGTGATGAGAAGAGCCACCCTGGTTCCAACCAG 2580 

801 TKSYWFGEE SDEKSHPGSN'Q 820 

2581 AAGAGAATATCAGAAATCTGCATGGAGGAGGAACCCACCCACTTGAAGCTGGGCGTGTCC 2640 

821KRISEICMEEEPTHLKLGVS 840 

2641 ATTCAGAACCTGGTAAAAGTCTACCGAGATGGGATGAAGGTGGCTGTCGATGGCCTGGCA 2700 

841IQNLVKVYRDGMKVAVDGLA 860 

2701 CTGAATTTTTATGAGGGCCAGATCACCTCCTTCCTGGGCCACAATGGAGCGGGGAAGACG 2760 

861 LNFYEGQITSFL GHNGAGKT 880 

27 61 ACCACCATGTCAATCCTGACCGGGTTGTTCCCCCCGACCTCGGGCACCGCCTACATCCTG 2820 

881 TTMSILTGLFPPTSGTAYIL 900 

2821 GGAAAAGACATTCGGTCTGAGATGAGCACCATCCGGCAGAACCTGGGGGTCTGTCCCCAG 2880 

901 2 KDIRSEMSTIRQNLGVCPQ 920 

2881 CATAACGTGCTGTTTGACATGCTGACTGTCGAAGAACACATCTGGTTCTATGCCCGCTTG 2940 

921 S NVLFDMLTVEEHIWFYARL 940 

2 941 AAAGGGCTCTCTGAGAAGCACGTGAAGGCGGAGATGGAGCAGATGGCCCTGGATGTTGGT 3000 

941 KGLSEKHVKAEMEQMALDVG 9 ^0 

3001 T T GCCAT CAAGCAAGC T GAAAAGCAAAACAAGC CAGC T GT CAGGT GGAAT G C AGAGAAAG 3060 

961 LPS S KLK SKTSQLSGGMQRK 980 

3061 CTATCTGTGGCCTTGGCCTTTGTCGGGGGATCTAAGGTTGTCATTCTGGATGAACCCACA 3120 

981 ^SVALAFVGGSKVVILDEPT 1000 

3121 GCTGGTGTGGACCCTTACTCCCGCAGGGGAATATGGGAGCTGCTGCTGAAATACCGACAA 3180 

1001 A G VDPYSRRGIWELLLKYRQ 1020 

3181 GGCCGC^CCA.TTATTCTCTCTACAC^CC^CATGGATGAAGCGGACGTCCTGGGGGACAGG 3240 

1021 GRTIILSTHHMDEADVLGDR 1040 

3241 ATTGCCATCATCTCCCATGGGAAGCTGTGCTGTGTGGGCTCCTCCCTGTTTCTGAAGAAC 3300 

1041 IAI ISHGKLCCVGSSLFLKN 1060 

3301 CAGCTGGGAACAGGCTACTACCTGACCTTGGTCAAGAAAGATGTGGAATCCTCCCTCAGT 3360 
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1061 QLGTGYYLTLVKKDVESSLS 1080 

3361 TCCTGCAGAAACAGTAGTAGCAC TGTGTCATACC TGAAAAAGGAGGACAGTGT T TCTCAG 3420 

1081 S CRNSSSTVSYLKKEDSVSQ 1100 

3421 AGCAGTTCTGATGCTGGCCTGGGCAGCGACCATGAGAGTGACACGCTGACCATCGATGTC 3480 

1101 SSSDAGLGSDHESDTLTIDV 1120 

3481 TCTGCTATCTCCAACCTCATCAGGAAGCATGTGTCTGAAGCCCGGCTGGTGGAAGACATA 3540 

1121 SAISNLIRKHVSEARLVEDI 1140 

3541 GGGCATGAGCTGACCTATGTGCTGCCATATGAAGCTGCTAAGGAGGGAGCCTTTGTGGAA 3600 

1141 GHELTY VLPYEAAKEGAFVE 1160 

3601 CTCTTTCATGAGATTGATGACCGGCTCTCAGACCTGGGCATTTCTAGTTATGGCATCTCA 3660 

1161 LFHE IDDRLSDLGI SSYGIS 1180 

3661 GAGACGACCCTGGAAGAAATATTCCTCAAGGTGGCCGAAGAGAGTGGGGTGGATGCTGAG 3720 

1181 E TTIjEE IFLKVAEE SGVDAE 1200 

3721 ACCTCAGAT GGTAC C T T GC C AGCAAGACGAAACAGGC GGGC C T T CGGGGACAAGC AGAGC 3780 

1201 TSDGTLPARRNRRAFGDKQS 1220 

37 81 TGTCTTCGCCCGTTCACTGAAGATGATGCTGCTGATCCAAATGATTCTGACATAGACCCA 3840 

1221 CLRPFTEDDAADPNDSD I D P 1240 

3841 GAATCCAGAGAGACAGACTTGCTCAGTGGGATGGATGGCAAAGGGTCCTACCAGGTGAAA 3900 

1241 ESRETDLLSGMDGKGSYQVK 1260 

3901 GGCTGGAAACTTACACAGCAACAGTTTGTGGCCCTTTTGTGGAAGAGACTGCTAATTGCC 3 960 

1261 GWKLTQQQFVALLWKR LLIA 1280 

3961 AGACGGAGTCGGAAAGGATTTTTTGCTCAGATTGTCTTGCCAGCTGTGTTTGTCTGCATT 4020 

1281 RRSRKGFFA QIVLPAVFVCI 1300 

4021 GCCCTTGTGTTCAGCCTGATCGTGCCACCCTTTGGCAAGTACCCCAGCCTGGAACTTCAG 4080 

1301 ALVFSLIVPPFGKYPSLELQ 1320 

4081 CCCTGGATGTACAACGAACAGTACACATTTGTCAGCAATGATGCTCCTGAGGACACGGGA 4140 

1321 PWMYNE QYTFVSNDAPED TG 1340 

4141 ACCCTGGAACTCTTAAACGCCCTCACCAAAGACCCTGGCTTCGGGACCCGCTGTATGGAA 4200 

1341 TLELLNALTKDPGFGTRCME 1360 

4201 GGAAACCCAATCCCAGACACGCCCTGCCAGGCAGGGGAGGAAGAGTGGACCACTGCCCCA 4260 

1361 GNP I PDTPCQAGEEEWTTAP 1380 

42 61 GTTCCCCAGACCATCATGGACCTCTTCCAGAATGGGAACTGGACAATGCAGAACCCTTCA 4320 

1381 VPQTIMDLFQNGNWTMQNPS 1400 

4321 CCTGCATGCCAGTGTAGCAGCGACAAAATCAAGAAGATGCTGCCTGTGTGTCCCCCAGGG 4380 

1401 PACQCSSDKIKKMLPVCPPG 1420 

4381 GCAGGGGGGC TGCCT C CT CCACAAAGAAAACAAAACACTGC AGATATCCT TC AGGACC T G 4440 

1421 AGGLPPPQRKQNTAD I L Q D L 1440 

4441 ACAGGAAGAAACAT TT CGGATT ATCTGGTGAAGACGTATGTGCAGATCAT AGC CAAAAGC 4500 

1441 TGRNI SDYLVKTYVQI IAKS 1460 

4501 TTAAAGAACAAGATCTGGGTGAATGAGTTTAGGTATGGCGGCTTTTCCCTGGGTGTCAGT 4560 
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1461 XiKNKIWVNEFRYGGFS LGVS 1480 
4561 AAT AC T CAAGCAG T T C C T C C GAGT CAAGAAGT T AATGAT GC CAC CAAAC AAAT GAAGAAA 4 620 
1481 NTQALPPSQEVNDATKQMKK 1500 
4621 CACCTAAAGCTGGCCAAGGACAGTTCTGCAGATCGATTTCTCAACAGCTTGGGAAGATTT 4 680 
1501 HLKLAKDSSADRFLNSLGRF 1520 
4 681 ATGACAGGACTGGACACCAGAAATAATGTCAAGGTGTGGTTCAATAACAAGGGCTGGCAT 4770 
1521 MTGLDTRNNVKVWFNNKGWH 1540 
4741 GCAATGAGCTCTTTCCTGAATGTGATCAACAATGCCATTCTCCGGGCCAACCTGCAAAAG 4800 
1541 AISSFLNVINNAILRANLQK 1560 
4801 GGAGAGAACCCTAGCCATTATGGAATTACTGCTTTCAATCATCCCCTGAATCTCACCAAG 4860 
1561 GENPSHYGITAFNHPLNLTK 1580 
4861 CAGCAGCTCTCAGAGGTGGCTCCGATGACCACATCAGTGGATGTCCTTGTGTCCATCTGT 4 920 
1581 QQLSEVAPMTTSVDVLVSIC 1600 
4 921 GTCATCTTTGCAATGTCCTTCGTCCCAGCCAGCTTTGTCGTATTCCTGATCCAGGAGCGG 4 980 
1601 V I FAMS FVPAS FVVFL I QE R 1620 
4 981 GTCAGCAAAGCAAAACACCTGCAGTTCATCAGTGGAGTGAAGCCTGTCATCTACTGGCTC 5040 
1621 VSKAKHLQFISGVKPVIYW L 1640 
5041 TCTAATTTTGTCTGGGATATGTGCAATTACGTTGTCCCTGCCACACTGGTCATTATCATC 5100 
1641 SNFVWDMCNYVVPATLVI I I 1660 
5101 TTCATCTGCTTCCAGCAGAAGTCCTATGTGTCCTCCACCAATCTGCCTGTGCTAGCCCTT 5160 
1661 FICFQQKSYVSSTNLPVLAL 1680 
5161 CTACTTTTGCTGTATGGGTGGTCAATCACACCTCTCATGTACCCAGCCTCCTTTGTGTTC 5220 
1681 LLLLYGWSITPLMYPASFVF 1700 
5221 AAGATCCCCAGCACAGCCTATGTGGTGGTCACCAGCGTGAACCTCTTCATTGGCATTAAT 5280 
1701 KIPSTAYVVLTSVNLFIGIN 1720 
5281 GGCAGCGTGGCCACCTTTGTGCTGGAGCTGTTCACCGACAATAAGCTGAATAATATCAAT 5340 
1721 GSVATFVLELFTDNKLNNIN 1740 
5341 GATATCCTGAAGTCCGTGTTCTTGATCTTCCCACATTTTTGCCTGGGACGAGGGCTCATC 5400 
1741 DILKSVFLIFPHFCLGRGLI 1760 
5401 GACATGGTGAAAAACCAGGCAATGGCTGATGCCCTGGAAAGGTTTGGGGAGAATCGCTTT 54 60 
1761 DMVKNQAMADALE RFGENRF 1780 
54 61 GTGTCACCATTATCTTGGGACTTGGTGGGACGAAACCTCTTCGCCATGGCCGTGGAAGGG 5520 
1781 VSPLSWDLVGRNLFAMAVEG 1800 
5521 GTGGTGTTCTTCCTCATTACTGTTCTGATCCAGTACAGATTCTTCATCAGGCCCAGACCT 5580 
1801 VVFFLI TVLIQYRFFIRPRp 1820 
5581 GTAAATGCAAAGC TATCT CC TCTGAATGATGAAGATGAAGATGT GAGGC GGGAAAGACAG 5640 
1821 VNAKLS PLNDEDEDVRRE RQ 1840 
5641 AGAATTCTTGATGGTGGAGGCCAGAATGACATCTTAGAAATCAAGGAGTTGACGAAGATA 5700 
1841 RILDGGGQNDILEIKELTKI 1860 
5701 TATAGAAGGAAGCGGAAGCCTGCTGTTGACAGGATTTGCGTGGGCATTCCTCCTGGTGAG 5760 
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1861 YRR KRKPAVDRI CVG I P P G E 1880 

5761 TGCTTTGGGCTCCTGGGAGTTAATGGGGCTGGAAAATCATC^ACTTTCAAGATGTTAACA 5820 

1881 C F G L L GVNGAGKSSTFKMLT 1900 

5821 GGAGAT ACCACTGT TACCAGAGGAGATGC TTTCC TTAACAGAAATAGT ATCTT ATCAAAC 5880 

1901 GDTTVTRGDAFLNRNS I L S N 1920 

5881 ATCCATGAAGTACATCAGAACATGGGCTACTGCCCTCAGTTTGATGCCATCA.C^ 5940 

1921 IHEVHQNMGYCPQFDAITEL 1940 

5941 TTGACTGGGAGAGAACACGTGGAGTTCTTTGCCCTTTTGAGAGGAGTCCCAGAGAAAGAA 6000 

1941 LTGREHVEFFALLRGVPEKE 1960 

6001 GTTGGCAAGGTTGGTGAGTGGGCGATTCGGAAACTGGGCCTCGTGAAGTATGGAGAAAAA 6060 

1961 VGKVGEWAIRKLGLVKYGEK 1980 

60 61 TATGCTGGTAACTATAGTGGAGGCAACAAACGCAAGCTCTCTACAGCCATGGCTTTGATC 6120 

1981 YAGNYSGGNKRKLSTAMALI 2000 

6121 GGCGGGCCTCCTGTGGTGTTTCTGGATGAACCC^CCACAGGCATGGATCCCAAAGCCCGG 6180 

2001 GGPPVVFLDEPTTGM D P K A R 2020 

6181 CGGTTCTTGTGGAATTGTGCCCTAAGTGTTGTCAAGGAGGGGAGATCAGTAGTGCTTACA 6240 

2021 RFLWNCALSVVKE GRSVVL T 2040 

6241 TCTCATAGTATGGAAGAATGTGAAGCTCTTTGCACTAGGATGGCAATCATGGTCAATGGA 6300 

2041 SHSMEECEALCTRMAIMVNG 2060 

6301 AGGTTCAGGTGCCTTGGCAGTGTCCAGCATCTAAAAAATAGGTTTGGAGATGGTTATACA 6360 

2061 RFRCLGSVQHLKNRFGDGYT 2080 

6361 ATAGTTGTACGAATAGCAGGGTCCAACCCGGACCTGAAGCCTGTCCAGGATTTCTTTGGA 6420 

2081 IVVRIAGSNPDLKPVQDFFG 2100 

6421 CTTGCATTTCCTGGAAGTGTTCCAAAAGAGAAACACCGGAACATGCTACAATACCAGCTT 6480 

2101 LAFPGSVPKEKHRNMLQYQL 2120 

6481 CCATCTTCATTATCTTCTCTGGCCAGGATATTCAGCATCCTCTCCCAGAGCAAAAAGCGA 6540 

2121 PSSLSSLARIFSILSQSKKR 2140 

6541 CTCCACATAGAAGACTACTCTGTTTCTCAGACAACACTTGACCAAGTATTTGTGAACTTT 6600 

2141 LH IEDYSVSQTTLDQVFVNF 2160 

6601 GCCAAGGAC CAAAGT GAT GATGAC CAC T T AAAAGACG T C T CAT T AC ACAAAAAC C AGACA 6660 

2161 AKDQSDDDHLKDLSLHKNQT 2180 

6661 GTAGTGGACGTTGCAGTTCTCACATCTTTTCTACAGGATGAGAAAGTGAAAGAAAGCTAT 6720 

2181 VVDVAVLTS FLQDE KVKE SY 2200 

6721 GTATGAAGAATCCTGTTCATACGGGGTGGCTGAAAGTAAAGAGGGACTAGACTTTCCTTT 6780 
2201 V * 

67 81 GGACCATGTGAAGTGTTGTGGAGAAAAGAGCCAGAAGTTGATGTGGGAAGAAGTAAACTG 684 0 

6841 GATACTGTACTGATACTATTCAATGCAATGCAATTCAATG 6880 

Figure 3 

5' 1 GTACCCCCCT TGCCTGGTTG ATCCTCAGGG TTCTACTTAG AATGCCTCGA 
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AAAGTCTTGG 
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TAT TTPPPAP 
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TTCACCTTAT 
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GCTCCAGGGC 


PTPTPTPTTP 


1051 


CTGGAGCGAG 
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AGTGTATGTT 
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1251 
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AAAATCAAGG 


TAATGGATCT 


ACNCTTTTTT 


TTTTNTNTTT 


TTTPPAPPPP 


1351 


GNTNNTTTTT 


TTTTGAGACG 


GAGTCTCACT 


CTGTCANCCC 


PPPTPTPPAP 

^ VJ X X VJVJJ/T.O 


1401 


TGCAGTGGCT 


CAATCTCGGC 


TCANCTGGCA 


AGCTCCGCCT 


CCCAPPTTPA 


1451 


TGCCATTCTC 


CTGCCTCAGC 


CTACATAGTA 


GCTGGGACTA 


PAPPTPPPPP 


1501 


CCACCACACC 


TAGCTAATTT 


TTTGTATTTT 


TAGTAGAPAP 


PPPPTTTPAT 


1551 


CATGTTAGCC 


AGGATGGTCT 


CGATCTCCTG 


ACPTPPPAAA 


PTPPTPPPAP 


1601 


TTACAGGTGT 


GAGCCACTGC 


GCNCCGGCTG 


GATPAPTPTT 




1651 


CAT TC AG AC A 


AAGGCAAGGC 


CTCCCACTTA 


AAPTPATAAP 


PPTPTPTPPT 


1701 


TTCTCTCCTT 


CGATTTGAGC 


GGCTGAATTT 


WVJl 1 X O^ 


rilol Ln/iL^O^ X KJ 


1751 


TGGGTGTGAA 


NGTCCACCTG 


CCTGGCATAA 


AAAPpTPTPP 


PTPPTTTPTfl 
^xoox x loin 


1801 


GGTGAGGAGA 




Ov_, X I K^Jr\ X 




bl I GGGAGGG 
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CCCAACATGC 


AAACAACTGA 


ACAAAAGCAT 


TAGGGCCTGA 


GACTGGGAGT 
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AAAGAATTCC 


TTGTCACCAT 
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AAATGGCCCC 


ACTTATATAT 
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C AG AAAAT G A 


GGCTTTTCTT 
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2151 


GGGGTGAACA 


GAGGGCAGAG 


GCCTGGGCAT 


CTTCACTCAG 


CACCCCTTTG 


2201 


TAACCCAGCA 


CTTAGCACCA 


TGGCTGGCGC 


ACAGCAATGT 


CACATGTGTG 


2251 


AGTGCACACG 


ATGCCTCACT 


GCCAGGGGTC 


ACCCCACACC 


GGTGCTGTTP 


2301 


GGGGCGTTGG 


AGTGGTTATC 


TCTTCTTTAG 


TCCTCAAGCT 


CCTACCTGGC 


2351 


AGAGAGCTGC 
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CGGGGTGGGG 


TGGGCGGGAA 


GGGAAGA APT 


2401 


AGCAGCAAGA 


AAGAAGCCCC 


CTGGCCCTCA 


CTCTCCCTCC 


CTGGACGCCC 


2451 
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^651 
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GGAGCAAAAC 
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CCCCTTGGTG 
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2751 
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GGCGGGGTCG 


GGCGCGCTGG 


AAC C AG AG C C 


GGAGCCGGAT 


2801 


CCCAGCCGGA 
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CCGCGCAGCG 


GCTGAGCCGG 


2851 
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AGCCTCGGCC 
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AGCCTCGTCC 
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2901 
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CGCCCCCGGG 


GCATGGCTGT 
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1 




2951 


CTTTCTCGGT 


CGGCACCGCC 


ATGGTGAGTG 
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TCGTCCGCCG 


3001 


GGAACGGTTT 


TATTTTCAAG 


GAG AG C AG GA 


AACACACAAA 


GACTCGCAAG 


3051 


CTCGACCTGA 


CACCCCTCCC 


AGGAGCGCGT 


CCTCTGGGGC 


GCTGACCCAG 
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401 


NCTTGGAAGG 


TGGCGGAAGA 


ACCTTTTGGC 

* V-*' X X X X w 


ATGGGAAPAP 


bb^L-LL 1111 


451 


CCTTCTCTTC 


AC ACT ANT GT 


TCAAGCACCG 






501 


CCCAGGTAAG 


GTCTCTGCCA 


CTCCTGGAGA 


GAGACGAGCA 


TPTAPPPPPT 


551 


GAACGGGAGC 


GGGTGGTCCA 


AGGAGCCACC 


^nvj v_j \j \j r\ x vj 


loll bjbj 1 1 


601 


GAGGAACTTG 


ACCAAGGTAT 


ACCGTGGGCA 


GAGGATPPCA 
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GCTTGTGCCT 


GGGGATTCCC 


CCTGGTGAGT 


GTTTTf^nnPT 

VJ J- X X X \J \s X 
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ATGGTPAnpf; 
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/ _/ X, 
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CGCGTCTGGG 
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GGCGGCCGCT 
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Figure 4b 

. . . CTCCTGCCAC AG T T AG TG AG GTCTATGGAG AGGGTGGCAG GGGCCAAGGA 

CCTACTTTAA GCCCACAGAT ATTCTGTCCC CAGGCCCAGG GTGAGGTCTC . 
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Figure 5 

CDNA- sequences of lipid sensitive Genes: 

ABCB9 , ABCA6, ABCC4 , ABCA1 , ABCD2 , ABCB1 , ABCB4 , ABCC2 , ABCD1 , ABCC1 , 
ABCB6, ABCB11 , ABCG2 , ABCC5 , ABCA5 , ABCG1 , ABCA3 

ABCB9 GENBANK: U66676 

GCCAATGNGACGGTTTCATCATGGAACTCCAGGACGGCTACAGCACAGAGACAGGGGAGA 
AGGGCGCCCAGCTGTCAGGTGGCCAGAAGCAGCGGGTGGCCATGGCCGNGGCTCTGGTGC 
GGAACCCCCCAGTCCTCA TCCTGGA TGAAGCCACCAGCGCTTTGGA TGCCGAGAGCGAGT 
A TCTGA TCCAGCAGGCCA TCCA TGGCAACCTGTCAGAAGCACACGGTACTCA TCA TCGCG 
CACCGGCTGAGCACCGTGGAGCACGCGCACCTCATTGTGGTGCTGGACAAGGGCCGCGTA 
GTGCAGCAGGGCACCCACCAGCAGCTTGCTTGCCCCAGGGCGGGCTTTTACGGCAAGCTN 
GTTGCAGCGGCAGATGTGGGGTTTCAAGGCCGCAGACTTCACAGCTGGCCACAACGAGCC 
TGTAGCCAACGGGTCACAAGGCCTGA TGGGGGGCCCCTCCTTCGCCCGG TGGCAGAGGAC 
CCGGTGCCTGCCTGGCAGATGTGCCCACGGAGGTTTCCAGCTGCCCTACCGAGCCCAGGC 
CTGCAGCACTGAAAGACGACCTGCCA TGTCCCA TGA TCACCGCTTNTGCAA TCTTGCCCC 
TGGTCCCTGCCCCA TTCCCAGGGCACTCTTACCCCNNNCTGGGGGA TG TCCAAGAGCA TA 
GTCCTCTCCCCATACCCCTCCAGAGAAGGGGCTTCCCTGTCCGGAGGGAGACACGGGGAA 
CGGGATTTTCCGTCTCTCCCTCTTGCCAGCTCTGTGAGTCTGGCCAGGGCGGGTAGGGAG 
CGTGGAGGGCATCTGTCTGCCAATTGCCCGCTGCCAATCTAAGCCAGTCTCACTGTGACC 
ACACGAAACCTCAACTGGGGGAGTGAGGAGCTGGCCAGGTCTGGAGGGGCCTCAGGTGCC 
CCCAGCCCGGCACCCAGCTTTCGCCCCTCGTCAATCAACCCCTGGCTGGCAGCCGCCCTC 
CCCACACCCGCCCCTGTGCTCTGCTGTCTGGAGGCCACGTGGACCTTCA TGAGATGCA TT 
CTCTTCTGTCTTTGGTGGANGGGA TGGTGCAAAGCCCAGGA TCTGGCTTTGCCA GA GG TT 
GCAACA TGTTGAGAGAACCCGG TCAA TAAAGTGTACTACCTCTTACCCCT 
ABCA6 GENBANK :V 66680 

TCTTAGA TGAGAAACCTGTTA TAA TTGCCAGCTGTCTACACAAAGAA TA TGCAGGCCAGA 
AGAAAAGTTGCTTTTCAAAGAGGAAGAAGAAAATAGCAGCAAGAAA TA TCTCTTTCTGTG 
TTCAAGAAGGTGAAA TTTTGGGA TTGCTAGGACCCAA TGGTGCTGGAAAAAGTTCA TCTA 
TTAGAA TGA TA TCTGGGA TCACAAAGCCAACTGCTGGAGAGGTGGAACTGAAAGGCTGCA 
GTTCAGTTTTGGGCCACCTGGGGTACTGCCCTCAAGAGAACGTGCTGTGGCCCATGCTGA 
CGTTGAGGGAACACCTGGAGGTGTATGCTGCCGTCAAGGGGCTCAGGAAAGCGGACGCGA 
GGCTCGCCA TCGCAAGA TTAGTGAGTGCTTTCAAACTGCA TGAGCAGCTGAA TGTTCCTG 
TGCAGAAATTAACAGCAGGAATCACGAGAAAGTTGTGTTTTGTGCTGAGCCTCCTGGGAA 
ACTCACCTGTCTTGCTCCTGGATGAACCATCTACGGGCATAACCCCACAGGGCAGCAGCA 
AATGTTGGCAGGCAATCCAGGCAGTCGTTAAAAACACAGAGAGAGGTGTCCTCCTGACCA 
CCCATAACCTGGCTGAGGCGGAAGCCTTGTGTGACCGTGTGGCCATCATGGTGTCTGGAA 
GGCTTAGA TGCA TTGGCTCCATCCAACACCTGAAAAACAAACTTGGCAAGGA TTACA TTC 
TAGAGCTAAAAGTGAAGGAAACGTCTCAAGTGACTTTGGTCCACACTGAGATTCTGAAGC 
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TTTTCCCACAGGCTGCAGGGCAGGAAAGGTA TTCCTCTTTGTTAACCTA TAAGCTGCCCC 
GTGGC^GACGTTTACCCTCTATCACAGACCTTTCACAAATTAGAAGCAGTGAAAGCATAA 
CTTTAACCTGGAAGAATACAGCCTTTCTCCAGTGCACACTGGANAAGGTNTCCTTANAAC 
CTTCCTAAANAACAGGAAGTTAGGAAATTTTGAATGAAAANNNACCNCCCCCCCTCATTC 
AGGTGGAACCTTAAAACCTCAAACCTAGTAA TTTTTTGTTGA TCTCCTA TAAAACTTA TG 
TTTTA TGTAA TAA TTAATAGTA TGTTTAA TTTTAAAGA TCA TTTAAAA TTAACATCAGGT 
A TA TTTTGTAAA TTTAGTTAACAAA TACA TAAA TTTTAAAA TTA TTCTTCCTCTCAAACA 
TAGGGGTGA TAGCAAACCTGTGA TAAAGGCAA TACAAAA TA TTAGTAAAGTCACCCAAAG 
AGTCAGGCACTGGGTATTGTGGAAATAAAACTATATAAACTTAA 
ABCC4 GENBANK: U 6 6682 

A TGGA TAAG TTTA TACTAGTGTTGGCACA TGGCGGCA TG TA TAGA TA TACTAGGAGGACC 
TAGTTGTA TTCCTTGTATGAAAAAGCGTCCCTGGTACTACAA TAAGTCTTTCGTGAAAGG 
AGTGTAATCCTAACAACAACTCAGGAAAGTATTTTGAAAAGAATACTGGATAAGGAAAAA 
CCTGCAGCTACTCCTGCTATTTCAAGACATTGCCTACAAGTGGTTGGTGTGGTCTCTGTG 
GCTGTGGCCGTGATTCCTTGGATCGCAATACCCTTGGTTCCCCTTGGAATCATTTTCATT 
TTTCTTCGGCGATATTTTTTGGAAACGTCAAGAGATGTGAAGCGCCTGGAATCTACAAGT 
GAGTA TGGAAACTCGGGTTGGTA TAGACATGCTAGCTAGTTTCCA TTTA TGCCA TAAATT 
ACAGAGACCCCCTGAAATTCGGCAGACTCTGTCTTCCAGAATTTCTCTAACATTAGGTAA 
TTGAACG TA TTGGCCA TTA TGAA TCA TTG TG TCCCTTAGAGCA TGTGGAA TTGA TA GCCT 
GCAACG TGTAACTTTGCATTTGGAA TAAGGAAGGAGTGAAGGCCATA TGGGGAG TAA TA T 
TCTACAGGAATGTCAGCACTGTGAAGACAGGGACTC 

ABCA1 Acc.Nr. : AJ012376 GENBANK: HSA012376 

CAAACATGTCAGCTGTTACTGGAAGTGGCCTGGCCTCTATTTATCTTCCTGATCCTGATC 
TCTGTTCGGCTGAGCTACCCACCCTA TGAACAACATGAA TGCCA TTTTCCAAA TAAAGCC 
A TGCCCTCTGCAGGAACACTTCCTTGGGTTCAGGGGA TTA TCTGTAA TGCCAACAACCCC 
TGTTTCCGTTACCCGACTCCTGGGGAGGCTCCCGGAGTTGTTGGAAACTTTAACAAATCC 
ATTGTGGCTCGCCTGTTCTCAGATGCTCGGAGGCTTCTTTTATACAGCCAGAAAGACACC 
AGCA TGAAGGACA TGCGCAAAGTTCTGAGAACA TTACAGCAGA TCAAGAAA TCCAGCTCA 
AACTTGAAGCTTCAAGA TTTCCTGGTGGACAA TGAAACCTTCTCTGGGTTCCTGTA TCAC 
AACCTCTCTCTCCCAAAGTCTACTGTGGACAAGA TGCTGAGGGCTGA TGTCA TTCTCCAC 
AAGGTA TTTTTGCAAGGCTACCAGTTACA TTTGACAAGTCTGTGCAATGGA TCAAAA TCA 
GAAGAGATGATTCAACTTGGTGACCAAGAAGTTTCTGAGCTTTGTGGCCTACCAAGGGAG 
AAACTGGCTGCAGCAGAGCGAGTACTTCGTTCCAACATGGACATCCTGAAGCCAATCCTG 
AGAACACTAAACTCTACATCTCCCTTCCCGAGCAAGGAGCTGGCCGAAGCCACAAAAACA 
TTGCTGCATAGTCTTGGGACTCTGGCCCAGGAGCTGTTCAGCATGAGAAGCTGGAGTGAC 
A TGCGACAGGAGGTGA TGTTTCTGACCAA TGTGAACAGCTCCAGCTCCTCCACCCAAA TC 
TACCAGGCTGTGTCTCGTATTGTCTGCGGGCA TCCCGAGGGAGGGGGGCTGAAGA TCAAG 
TCTCTCAACTGGTATGAGGACAACAACTACAAAGCCCTCTTTGGAGGCAATGGCACTGAG 
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GAAGATGCTGAAACCTTCTATGACAACTCTACAACTCCTTACTGCAATGATTTGATGAAG 
AATTTGGAGTCTAGTCCTCTTTCCCGCATTATCTGGAAAGCTCTGAAGCCGCTGCTCGTT 
GGGAAGA TCCTGTA TACACCTGACACTCCAGCCACAAGGCAGGTCA TGGCTGAGGTGAAC 
AAGACCTTCCAGGAACTGGCTGTGTTCCA TGA TCTGGAAGGCA TGTGGGAGGAACTCAGC 
CCCAAGATCTGGACCTTCA TGGAGAACAGCCAAGAAA TGGACCTTGTCCGGATGCTGTTG 
GACAGCAGGGACAA TGACCACTTTTGGGAACAGCAGTTGGA TGGCTTAGA TTGGACAGCC 
CAAGACATCGTGGCGTTTTTGGCCAAGCACCCAGAGGATGTCCAGTCCAGTAATGGTTCT 
GTGTACACCTGGAGAGAAGCTTTCAACGAGACTAACCAGGCAATCCGGACCA TA TCTCGC 
TTCATGGAGTGTGTCAACCTGAACAAGCTAGAACCCATAGCAACAGAAGTCTGGCTCATC 
AACAAGTCCATGGAGCTGCTGGATGAGAGGAAGTTCTGGGCTGGTATTGTGTTCACTGGA 
A TTACTCCAGGCAGCA TTGAGCTGCCCCA TCA TGTCAAGTACAAGA TCCGAA TGGACA TT 
GACAA TGTGGAGAGGACAAA TAAAA TCAAGGA TGGGTACTGGGACCCTGGTCCTCGAGCT 
GACCCCTTTGAGGACATGCGGTACGTCTGGGGGGGCTTCGCCTACTTGCAGGATGTGGTG 
GAGCAGGCAATCATCAGGGTGCTGACGGGCACCGAGAAGAAAACTGGTGTCTATATGCAA 
CAGA TGCCCTA TCCCTGTTACGTTGA TGACA TCTTTCTGCGGGTGA TGAGCCGGTCAA TG 

CCCCTCTTCATGACGCTGGCCTGGATTTACTCAGTGGCTGTGATCATCAAGGGCATCGTG 
TA TGAGAAGGAGGCACGGCTGAAAGAGACCA TGCGGA TCA TGGGCCTGGACAACAGCA TC 
CTCTGGTTTAGCTGGTTCATTAGTAGCCTCATTCCTCTTCTTGTGAGCGCTGGCCTGCTA 
GTGGTCATCCTGAAGTTAGGAAACCTGCTGCCCTACAGTGATCCCAGCGTGGTGTTTGTC 
TTCCTGTCCGTGTTTGCTGTGGTGACAATCCTGCAGTGCTTCCTGATTAGCACACTCTTC 
TCCAGAGCCAACCTGGCAGCAGCCTGTGGGGGCATCATCTACTTCACGCTGTACCTGCCC 
TACGTCCTGTGTGTGGCATGGCAGGACTACGTGGGCTTCACACTCAAGATCTTCGCTAGC 
CTGCTGTCTCCTGTGGCTTTTGGGTTTGGCTGTGAGTACTTTGCCCTTTTTGAGGAGCAG 
GGCA TTGGAGTGCAGTGGGACAACCTGTTTGAGAGTCCTG TGGAGGAAGA TGGCTTCAA T 
CTCACCACTTCGGTCTCCATGATGCTGTTTGACACCTTCCTCTATGGGGTGATGACCTGG 
TACATTGAGGCTGTCTTTCCAGGCCAGTACGGAATTCCCAGGCCCTGGTATTTTCCTTGC 
ACCAAGTCCTACTGGTTTGGCGAGGAAAGTGATGAGAAGAGCCACCCTGGTTCCAACCAG 
AAGAGAA TA TCAGAAA TCTGCA TGGAGGAGGAACCCACCCACTTGAAGCTGGGCGTGTCC 
A TTCAGAACCTGGTAAAAGTCTACCGAGA TGGGA TGAAGGTGGCTGTCGA TGGCCTGGCA 
CTGAA TTTTTA TGAGGGCCAGA TCACCTCCTTCCTGGGCCACAA TGGAGCGGGGAAGACG 
ACCACCATGTCAATCCTGACCGGGTTGTTCCCCCCGACCTCGGGCACCGCCTACATCCTG 
GGAAAAGACATTCGCTCTGAGATGAGCACCATCCGGCAGAACCTGGGGGTCTGTCCCCAG 
CA TAACGTGCTGTTTGACA TGCTGACTGTCGAAGAACACA TCTGGTTCTA TGCCCGCTTG 
AAAGGGCTCTCTGAGAAGCACGTGAAGGCGGAGATGGAGCAGATGGCCCTGGATGTTGGT 
TTGCCATCAAGCAAGCTGAAAAGCAAAACAAGCCAGCTGTCAGGTGGAATGCAGAGAAAG 
CTA TCTGTGGCCTTGGCCTTTGTCGGGGGA TCTAAGGTTGTCA TTCTGGA TGAACCCACA 
GCTGGTGTGGACCCTTACTCCCGCAGGGGAA TA TGGGAGCTGCTGCTGAAA TACCGACAA 
GGCCGCACCATTATTCTCTCTACACACCACATGGATGAAGCGGACGTCCTGGGGGACAGG 
A TTGCCATCATCTCCCA TGGGAAGCTGTGCTGTGTGGGCTCCTCCCTGTTTCTGAAGAAC 
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CAGCTGGGAACAGGCTACTACCTGACCTTGGTCAAGAAAGATGTGGAATCCTCCCTCAGT 
TCCTGC&GAAACAGTAGTAGCACTGTGTCATACCTGAAAAAGGAGGACAGTGTTTCTCAG 
AGCAGTTCTGATGCTGGCCTGGGCAGCGACCA TGAGAGTGACACGCTGACCA TCGA TGTC 
TCTGCTA TCTCCAACCTCA TCAGGAAGCA TGTGTCTGAAGCCCGGCTGGTGGAAGACA TA 
GGGCA TGAGCTGACCTA TGTGCTGCCA TA TGAAGCTGCTAAGGAGGGAGCCTTTGTGGAA 
CTCTTTCA TGAGA TTGA TGACCGGCTCTCAGACCTGGGCA TTTCTAGTTA TGGCA TCTCA 
GAGACGACCCTGGAAGAAA TA TTCCTCAAGGTGGCCGAAGAGAGTGGGGTGGA TGCTGAG 
ACCTCAGATGGTACCTTGCCAGCAAGACGAAACAGGCGGGCCTTCGGGGACAAGCAGAGC 
TGTCTTCGCCCGTTCACTGAAGA TGATGCTGCTGA TCCAAA TGA TTCTGACATAGACCCA 

GAATCCAGAGAGACAGACTTGCTCAGTGGGATGGATGGCAAAGGGTCCTACCAGGTGAAA 
GGCTGGAAACTTACACAGCAACAGTTTGTGGCCCTTTTGTGGAAGAGACTGCTAATTGCC 
AGACGGAGTCGGAAAGGATTTTTTGCTCAGATTGTCTTGCCAGCTGTGTTTGTCTGCATT 
GCCCTTGTGTTCAGCCTGATCGTGCCACCCTTTGGCAAGTACCCCAGCCTGGAACTTCAG 
CCCTGGA TGTACAACGAACAGTACACA TTTGTCAGCAA TGA TGCTCCTGAGGACACGGGA 
ACCCTGGAACTCTTAAACGCCCTCACCAAAGACCCTGGCTTCGGGACCCGCTGTATGGAA 
GGAAACCCAATCCCAGACACGCCCTGCCAGGCAGGGGAGGAAGAGTGGACCACTGCCCCA 
GTTCCCCAGACCATCATGGACCTCTTCCAGAA TGGGAACTGGACAA TGCAGAACCCTTCA 
CCTGCATGCCAGTGTAGCAGCGACAAAATCAAGAAGATGCTGCCTGTGTGTCCCCCAGGG 
GCAGGGGGGCTGCCTCCTCCACAAAGAAAACAAAACACTGCAGATATCCTTCAGGACCTG 
ACAGGAAGAAACA TTTCGGA TTA TCTGGTGAAGACGTA TGTGCAGA TCA TAGCCAAAAGC 
TTAAAGAACAAGATCTGGGTGAATGAGTTTAGGTATGGCGGCTTTTCCCTGGGTGTCAGT 
AA TACTCAAGCACTTCCTCCGAGTCAAGAAGTTAA TGA TGCCACCAAACAAA TGAAGAAA 
CACCTAAAGCTGGCCAAGGACAGTTCTGCAGATCGATTTCTCAACAGCTTGGGAAGATTT 
A TGACAGGACTGGACACCAGAAA TAA TGTCAAGGTGTGGTTCAA TAACAAGGGCTGGCA T 
GCAA TCAGCTCTTTCCTGAA TGTCA TCAACAA TGCCA TTCTCCGGGCCAACCTGCAAAAG 
GGAGAGAACCCTAGCCATTA TGGAA TTACTGCTTTCAA TCA TCCCCTGAA TCTCACCAAG 
CAGCAGCTCTCAGAGGTGGCTCCGATGACCACATCAGTGGATGTCCTTGTGTCCATCTGT 
GTCA TCTTTGCAA TG TCCTTCGTCCCAGCCAGCTTTGTCGTA TTCCTGA TCCAGGAGCGG 
GTCAGCAAAGCAAAACACCTGCAGTTCATCAGTGGAGTGAAGCCTGTCATCTACTGGCTC 
TCTAA TTTTGTCTGGGA TA TGTGCAA TTACGTTGTCCCTGCCACACTGGTCA TTA TCA TC 
TTCA TCTGCTTCCAGCAGAAGTCCTA TGTGTCCTCCACCAA TCTGCCTGTGCTAGCCCTT 
CTACTTTTGCTGTA TGGGTGGTCAA TCACACCTCTCA TGTACCCAGCCTCCTTTGTGTTC 
AAGA TCCCCAGCACAGCCTATGTGGTGCTCACCAGCGTGAACCTCTTCATTGGCA TTAAT 
GGCAGCGTGGCCACCTTTGTGCTGGAGCTGTTCACCGACAA TAAGCTGAA TAA TA TCAA T 
GATATCCTGAAGTCCGTGTTCTTGATCTTCCCACATTTTTGCCTGGGACGAGGGCTCATC 
GACA TGGTGAAAAACCAGGCAA TGGCTGA TGCCCTGGAAAGGTTTGGGGAGAA TCGCTTT 
GTGTCACCATTATCTTGGGACTTGGTGGGACGAAACCTCTTCGCCATGGCCGTGGAAGGG 
GTGGTGTTCTTCCTCA TTACTGTTCTGA TCCAGTACAGA TTCTTCA TCAGGCCCAGACCT 
GTAAA TGCAAAGCTA TCTCCTCTGAA TGA TGAAGA TGAAGA TG TGAGGCGGGAAAGACAG 
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AGAA TTCTTGATGGTGGAGGCCAGAA TGACA TCTTAGAAA TCAAGGAGTTGACGAAGATA 

TATAGAAGGAAGCGGAAGCCTGCTGTTGACAGGATTTGCGTGGGCATTCCTCCTGGTGAG 
TGCTTTGGGCTCCTGGGAGTTAA TGGGGCTGGAAAA TCA TCAACTTTCAAGA TGTTAACA 
GGAGA TACCACTGTTACCAGAGGAGA TGCTTTCCTTAACAGAAATAGTA TCTTA TCAAAC 
A TCCA TGAAGTACA TCAGAACA TGGGCTACTGCCCTCAGTTTGA TGCCA TCACAGAGCTG 
TTGACTGGGAGAGAACACGTGGAGTTCTTTGCCCTTTTGAGAGGAGTCCCAGAGAAAGAA 
GTTGGCAAGGTTGGTGAGTGGGCGA TTCGGAAACTGGGCCTCGTGAAGTA TGGAGAAAAA 
TA TGCTGGTAACTA TAGTGGAGGCAACAAACGCAAGCTCTCTACAGCCA TGGCTTTGA TC 
GGCGGGCCTCCTGTGGTGTTTCTGGA TGAACCCACCACAGGCA TGGA TCCCAAAGCCCGG 
CGGTTCTTGTGGAA TTGTGCCCTAAGTGTTGTCAAGGAGGGGAGA TCAGTAGTGCTTACA 
TCTCA TAGTA TGGAAGAA TGTGAAGCTCTTTGCACTAGGA TGGCAA TCA TGGTCAA TGGA 
AGGTTCAGGTGCCTTGGCAGTGTCCAGCA TCTAAAAAA TAGGTTTGGAGA TGGTTA TACA 
A TAGTTGTACGAATAGCAGGGTCCAACCCGGACCTGAAGCCTGTCCAGGA TTTCTTTGGA 
CTTGCA TTTCCTGGAAGTG TTCCAAAAGAGAAACACCGGAACATGCTA CAA TACCAGCTT 
CCA TCTTCA TTA TCTTCTCTGGCCAGGA TA TTCAGCA TCCTCTCCCAGAGCAAAAAGCGA 
GTCCACATAGAAGACTACTCTGTTTCTCAGACAACACTTGACCAAGTATTTGTGAACTTT 
GCCAAGGACCAAAGTGATGATGACCACTTAAAAGACCTCTCATTACACAAAAACCAGACA 
GTAGTGGACGTTGCAGTTCTCACA TCTTTTCTACAGGATGAGAAAGTGAAAGAAAGCTA T 
GTATGAAGAATCCTGTTCATACGGGGTGGCTGAAAGTAAAGAGGGACTAGACTTTCCTTT 
GCACCA TGTGAAGTGTTGTGGAGAAAAGAGCCAGAAGTTGA TGTGGGAAGAAGTAAACTG 
GA TACTGTACTGA TACTA TTCAA TGCAA TGCAA TTCAA TG 
ABCD2 Acc.Nr. : AJ000321 GENBANK : HSALDR 

^^CACAACAGTGGAAGAGAAACGCTGCATACTATGGGACGCTGTAGGACTTTCT 
CA TTTGCTGGGGA TTTCTG TGAAGCA TGA TCTTTTAAACGAA TTCTTTTGGAAGCCGGTT 
TGGGTAACTGGGAAAA TGACACA TA TGCTAAA TGCAGCAGCTGA TCGAGTGAAA TGGACC 
AGATCGAGTGCTGCTAAGAGGGCTGCCTGCCTGGTGGCTGCGGCATATGCTCTGAAAACC 
CTCTA TCCCA TCA TTGGCAAGCGTTTAAAGCAA TCTGGCCACGGGAAGAAAAAAGCAGCA 
GCTTACCCTGCTGCAGAGAACACAGAAATACTGCATTGCACCGAGACCATTTGTGAAAAA 
CCTTCGCCTGGAGTGAA TGCAGA TTTCTTCAAACAGCTACTAGAACTTCGGAAAA TTTTG 
TTTCCAAAACTTGTGACCACTGAAACAGGGTGGCTCTGCCTGCACTCAGTGGCTCTAATC 
TCAAGAACCTTTCTTTCTA TCTA TGTGGCTGGTCTGGA TGGAAAAA TCGTGAAAAGCA TT 
GTGGAAAAGAAGCCTCGGACTTTCA TCA TCAAA TTAATCAAGTGGCTTA TGA TTGCCA TC 
CCTGCTACCTTCGTCAACAGTGCAATAAGGTACCTGGAATGCAAATTGGCTTTGGCCTTC 
AGAACTCGCCTAGTAGACCACG CCTA TGAAACCTA TTTTACAAA TCAGA CTTA TTA TAAA 
GTGA TCAA TA TGGA TGGGAGGCTGGCAAACCCTGACCAA TCTCTTACGGAGGATA TTA TG 
A TGTTCTCCCAA TCTGTGGCTCACTTGTA TTCCAA TCTGACCAAACCTA TTTTAGA TGTA 
A TGCTGACCTCCTA TACACTCA TTCAAACTGCTACA TCCAGAGGAGCAAGCCCAA TTGGG 
CCCACCCTACTAGCAGGACTTGTGGTGTATGCCACTGCTAAAGTGTTAAAAGCCTGTTCT 
CCCAAA TTTGGCAAACTGGTGGCAGAGGAAGCACA TAGAAAAGGCTA TTTGCGGTA TGTG 
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CACTCGAGAATTATAGCCAATGTAGAAGAAATTGCCTTTTACAGAGGACATAAGGTAGAA 
A TGAAACAACTTCAGAAAAG TTACAAAGCTTTAGCAGA TCAGA TGAA CCTCA TTTTA TCC 
AAACGTTTGTGGTACA TCA TGA TAGAACAGTTCCTGA TGAAGTA TGTTTGGAGCAGCAGT 
GGACTAA TTA TGGTGGCTA TACCTA TTA TCACTGCAACTGGCTTTGCAGA TGGTGAGGA T 
GGCCAAAAGCAAGTTA TGGTTAGTGAACGGACAGAAGCCTTTACCACTGCTCGAAA TTTA 
CTGGCCTCTGGAGCTGA TGCTA TTGAAAGGATTA TGTCTTCA TACAAAGAGGTCACTGAA 
TTAGCAGGCTACACTGCTCGAGTGTACAA TA TGTTTTGGGTCTTTGA TGAAGTAAAAAGA 
GGCA TTTA TAAGAGAA CTGCTGTCA TTCAAGAA TCTGAAAGCCA TAGCAAGAA TGGAGCT 
AAGGTAGAATTACCTCTCAGTGACACA TTGGCAA TTAAAGGAAAAGTTA TTGA TGTGGA T 
CACGGAA TTA TTTGTGAAAA TGTTCCCA TAA TTACACCAGCAGGAGAAGTGGTGGCTTCC 
AGGCTAAACTTCAAAGTAGAAGAAGGAATGCATCTTTTGATAACTGGTCCCAATGGTTGT 
GGGAAAAGTTCTCTCTTCAGAATTCTAAGTGGGCTCTGGCCTGTGTATGAAGGAGTCCTC 
TATAAACCACCTCCTCAACATATGTTTTA TATTCCACAAAGGCCA TATATGTCTCTTGGA 
AGTCTTCGGGA TCAAGTCA TTTACCCTGA TTCAGTGGA TGA TA TGCATGA TAAAGGTTA T 
ACAGACCAAGA TCTGGAACG TA TCCTACACAA TGTCCA TCTCTA TCACA TAGTTCAAAGA 
GAAGGAGGATGGGA TGCTGTTA TGGACTGGAAAGATGTCCTGTCAGGAGGGGAAAAGCAA 
AGAA TGGGCA TGGCTCGTA TG TTTTA TCA TAAACCAAAA TA TGCCTTGCTGGA TGAA TGT 
ACCAGTGCTGTCAGCATTGATGTCGAAGGAAAGATATTTCAGGCTGCAAAAGGGGCTGGA 
A TTTCCTTACTGTCTA TAACACACAGACCTTCTCTTTGGAAA TACCACACACA TTTA TTA 
CAGTTTGATGGTGAAGGAGGTTGGCGCTTTGAACAATTGGATACTGCTATCCGTTTGACA 
TTGAGTGAAGAAAAACAAAAGCTAGAATCTCAGCTAGCTGGAATTCCCAAAATGCAGCAG 
AGACTCAA TGAACTA TGTAAAA TTTTGGGAGAAGACTCAGTGCTGAAAACAA TTAAAAA T 
GAAGA TGAGACATCTTAA TTTGTTTTGACA TA TTTTAAAAAGTTAA TTA TTAGA TAAAGG 
CTCAAAGACA TTCTGTTA TACTGCA TGAAGTA TGTTAAGCTAAGCACAGAGAAAAAAAGG 
CAGCAAGACATGTTTTATAAGATTTTAGCATTAAGGAAGTATATGATCTGACTTTTCAGA 
AGAAAA TAAACAAA TGCA TTA TGTAAGGTCAGTCA TTA TGACTTA TACTAA TTCCTAGTG 
AAGGCCTAA TGCACTTGTAAAACAGGA TTTTCTAGGTGAA TTCCTGA TGAA TACCAGATT 
TACT A TGTATA TGTGGTGTGTCTGAAGTTCTTAACAAACA TGGGCAATA TTCTGGAAA TG 
AAACAAGTTA TAACTGAGCACCA TTTGGGTTGA TACCAAGTGCA TAAGA TTCAAACTTTG 
AGTGACA TTTAGTCCA TTTA TGGTTGA TA TTAGGTTTAA TACCTAGAA TTCAAA TTGA TT 
ATTGCTAGTGGCCAACTAAACCTGTACAAAATAGCTGACAGTTTTATAACTAATTTCAAT 
A TAAAAA TTGTTTTAA TGGCA TTTGTTGAAAGAAAAAAGCA TGGCTAAAA TGTA TCAAA T 
GCCNTA TTTTTAAA TTTTGGACTTTAAGCA TCTTAA TGAGGGCA TA TAACAAATTAA TTT 
TAGTACAATCTTAAA TA TTTTTAA TAAA TCCTTTCA TTTTAAAAAGAGAA TTGCCAA TAC 
AGAAAAGGAGTA TCCAAACAA TGTCTCAACCTGA TAA TTTCCTTAGCAGAA TTACCTA TT 
GCAACTTCTGTTCAGAAATACACAGCTTGTTTTTTTGCCCAAGGATGAGTCTACATTTTA 
AGAACTGCAA TGGTATAAAGGAACTTAAGGA TTCTGAGAA TCA TAGTAA TAACA TACA TT 
GGAA TAGTACTTTA TAA TTTACAATCCCCA TTTACA TCA TTTCACCTTAA TGTTGAGGAC 
AA TGTTTTGAAACAAA TACTA TTTTTCCTACTTTGCTTTTGAGAAAA TTGACACTCAGAC 
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TTGCCCTAA TCA TGCACTTTACTTAAGGAAAGA TCGAGAAATCAAA TGAAGTTCTCCTGA 
CTCTCTGGTTTAGTGCTCTTTTGTTA TTA TCCTTTAAA TCAAACTGGGCTA TAA TAGCAA 
TAAAAGTTAGACGAAGTGTAGAAAA TAAAATAAA TTTCA TAATGTTAAAAAAAAAAAAAA 
AAAAAAA 

ABCB1 Aca.Nr. Ml 4 758 GENBANK : HUMMDR1 

CCTACTCTA TTCAGA TA TTCTCCAGATTCCTAAAGA TTAGAGA TCA TTTCTCA TTCTCCT 
AGGAGTACTCACTTCAGGAAGCAACCAGA TAAAAGAGAGGTGCAACGGAAGCCAGAACA T 
TCCTCCTGGAAA TTCAACCTGTTTCGCAGTTTCTCGAGGAA TCAGCA TTCAGTCAA TCCG 
GGCCGGGAGCAGTCATCTGTGGTGAGGCTGATTGGCTGGGCAGGAACAGCGCCGGGGCGT 
GGGCTGAGCACAGCGCTTCGCTCTCTTTGCCACAGGAAGCCTGAGCTCATTCGAGTAGCG 
GCTCTTCCAAGCTCAAAGAAGCAGAGGCCGCTGTTCGTTTCCTTTAGGTCTTTCCACTAA 
AGTCGGAGTATCTTCTTCCAAGATTTCACGTCTTGGTGGCCGTTCCAAGGAGCGCGAGGT 
CGGGA TGGA TCTTGAAGGGGACCGCAA TGGAGGAGCAAAGAAGAAGAACTTTTTTAAACT 
GAACAA TAAAAGTGAAAAAGATAAGAAGGAAAAGAAACCAACTGTCAGTGTA TTTTCAA T 
GTTTCGCTA TTCAAATTGGCTTGACAAGTTGTA TATGGTGGTGGGAACTTTGGCTGCCA T 
CA TCCA TGGGGCTGGACTTCCTCTCA TGA TGCTGGTGTTTGGAGAAA TGACAGA TA TCTT 
TGCAAA TGCAGGAAA TTTAGAAGA TCTGA TGTCAAACA TCACTAA TAGAAGTGA TA TCAA 
TGA TACAGGGTTCTTCA TGAA TCTGGAGGAAGACATGACCAGGTA TGCCTA TTA TTACAG 
TGGAATTGGTGCTGGGGTGCTGGTTGCTGCTTACATTCAGGTTTCATTTTGGTGCCTGGC 
AGCTGGAAGACAAATACACAAAATTAGAAAACAGTTTTTTCATGCTA TAA TGCGACAGGA 
GA TAGGCTGGTTTGA TGTGCACGA TGTTGGGGAGCTTAACACCCGACTTACAGA TGA TGT 
CTCTAAGA TTAA TGAAGTTA TTGGTGACAAAA TTGGAA TGTTCTTTCAGTCAA TGGCAAC 
ATTTTTCACTGGGTTTATAGTAGGATTTACACGTGGTTGGAAGCTAACCCTTGTGATTTT 
GGCCATCAGTCCTGTTCTTGGACTGTCAGCTGCTGTCTGGGCAAAGATACTATCTTCATT 
TACTGA TAAAGAACTCTTAGCGTA TGCAAAAGCTGGAGCAGTAGCTGAAGAGGTCTTGGC 
^GCAATTAGAACTGTGATTGCATTTGGAGGACAAAAGAAAGAACTTGAAAGGTACAACAA 
AAA TTTAGAAGAAGCTAAAAGAA TTGGGA TAAAGAAAGCTA TTACAGCCAA TA TTTCTA T 
AGGTGCTGCTTTCCTGCTGA TCTATGCA TCTTATGCTCTGGCCTTCTGGTATGGGACCAC 
CTTGGTCCTCTCAGGGGAATA TTCTA TTGGACAAGTACTCACTGTA TTCTTTTCTGTA TT 
AA TTGGGGCTTTTAGTGTTGGACAGGCA TCTCCAAGCA TTGAAGCA TTTGCAAA TGCAAG 
AGGAGCAGCTTA TGAAA TCTTCAAGA TAA TTGA TAA TAAGCCAAGTA TTGACAGCTA TTC 
GAAGAGTGGGCACAAACCAGA TAA TA TTAAGGGAAA TTTGGAATTCAGAAA TGTTCACTT 
CAGTTACCCA TCTCGAAAAGAAGTTAAGATCTTGAAGGGCCTGAACCTGAAGGTGCAGAG 
TGGGCAGACGGTGGCCCTGGTTGGAAACAGTGGCTGTGGGAAGAGCACAACAGTCCAGCT 
GATGCAGAGGCTCTATGACCCCACAGAGGGGA TGGTCAGTGTTGATGGACAGGATA TTAG 
GACCATAAA TGTAAGGTTTCTACGGGAAATCA TTGGTGTGGTGAGTCAGGAACCTGTATT 
GTTTGCCACCACGATAGCTGAAAACA TTCGCTA TGGCCGTGAAAA TGTCACCA TGGA TGA 
GA TTGAGAAAGCTGTCAAGGAAGCCAA TGCCTA TGACTTTATCATGAAACTGCCTCA TAA 
A TTTGACACCCTGGTTGGAGAGAGAGGGGCCCAGTTGAGTGGTGGGCAGAAGCAGAGGA T 
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CGCCATTGCACGTGCCCTGGTTCGCAACCCCAAGATCCTCCTGCTGGATGAGGCCACGTC 
AGCCTTGGACACAGAAAGCGAAGCAGTGGTTCAGGTGGCTCTGGATAAGGCCAGAAAAGG 
TCGGACCACCA TTGTGA TAGCTCA TCGTTTGTCTACAGTTCGTAA TGCTGACGTCA TCGC 
TGGTTTCGATGA TGGAGTCA TTGTGGAGAAAGGAAA TCA TGA TGAACTCA TGAAAGAGAA 
AGGCATTTACTTCAAACTTGTCACAA TGCAGACAGCAGGAAA TGAAGTTGAA TTAGAAAA 
TGCAGCTGA TGAA TCCAAAAGTGAAA TTGA TGCCTTGGAAA TGTCTTCAAA TGA TTCAAG 
A TCCAGTCTAA TAAGAAAAAGA TCAACTCGTAGGAGTGTCCGTGGA TCACAAGCCCAAGA 
CAGAAAGCTTAGTACCAAAGAGGCTCTGGATGAAAGTATACCTCCAGTTTCCTTTTGGAG 
GA TTA TGAAGCTAAA TTTAACTGAA TGGCCTTA TTTTGTTGTTGGTGTA TTTTGTGCCA T 
TA TAAA TGGAGGCCTGCAACCAGCA TTTGCAA TAA TA TTTTCAAAGA TTA TAGGGGTTTT 
TACAAGAATTGATGA TCCTGAAACAAAACGACAGAA TAGTAACTTGTTTTCACTA TTGTT 
TCTAGCCCTTGGAA TTA TTTCTTTTA TTACA TTTTTCCTTCAGGGTTTCACATTTGGCAA 
AGCTGGAGAGA TCCTCACCAAGCGGCTCCGA TACATGGTTTTCCGA TCCA TGCTCAGACA 
GGATGTGAGTTGGTTTGATGACCCTAAAAACACCACTGGAGCATTGACTACCAGGCTCGC 
CAATGATGCTGCTCAAGTTAAAGGGGCTA TAGGTTCCAGGCTTGCTGTAA TTACCCAGAA 
TA TAGCAAA TCTTGGGACAGGAA TAA TTA TA TCCTTCA TCTA TGGTTGGCAACTAACACT 
GTTACTCTTAGCAA TTGTACCCA TCA TTGCAA TAGCAGGAGTTGTTGAAA TGAAAA TGTT 
GTCTGGACAAGCACTGAAAGA TAAGAAAGAACTAGAAGGTGCTGGGAAGATCGCTACTGA 
AGCAATAGAAAACTTCCGAACCGTTGTTTCTTTGACTCAGGAGCAGAAGTTTGAACATAT 
GTATGCTCAGAGTTTGCAGGTACCATACAGAAACTCTTTGAGGAAAGCACACATCTTTGG 
AA TTACA TTTTCCTTCACCCAGGCAA TGA TGTA TTTTTCCTA TGCTGGA TGTTTCCGGTT 
TGGAGCCTACTTGGTGGCACA TAAACTCA TGAGCTTTGAGGA TGTTCTGTTAGTA TTTTC 
AGCTGTTGTCTTTGGTGCCA TGGCCGTGGGGCAAGTCAGTTCA TTTGCTCCTGACTA TGC 
CAAAGCCAAAA TA TCAGCAGCCCACA TCA TCA TGA TCA TTGAAAAAACCCCTTTGA TTGA 
CAGCTACAGCACGGAAGGCCTAA TGCCGAACACATTGGAAGGAAA TGTCACA TTTGGTGA 
AGTTGTATTCAACTATCCCACCCGACCGGACATCCCAGTGCTTCAGGGACTGAGCCTGGA 
GGTGAAGAAGGGCCAGACGCTGGCTCTGGTGGGCAGCAGTGGCTGTGGGAAGAGCACAGT 
GGTCCAGCTCCTGGAGCGGTTCTACGACCCCTTGGCAGGGAAAGTGCTGCTTGATGGCAA 
AGAAATAAAGCGACTGAATGTTCAGTGGCTCCGAGCACACCTGGGCATCGTGTCCCAGGA 
GCCCA TCCTGTTTGACTGCAGCA TTGCTGAGAACA TTGCCTA TGGAGACAACAGCCGGGT 
GGTGTCACAGGAAGAGATCGTGAGGGCAGCAAAGGAGGCCAACATACA TGCCTTCA TCGA 
GTCACTGCCTAA TAAA TA TAGCACTAAAGTAGGAGACAAAGGAACTCAGCTCTCTGGTGG 
CCAGAAACAACGCATTGCCATAGCTCGTGCCCTTGTTAGACAGCCTCATATTTTGCTTTT 
GGATGAAGCCACGTCAGCTCTGGATACAGAAAGTGAAAAGGTTGTCCAAGAAGCCCTGGA 
CAAAGCCAGAGAAGGCCGCACCTGCA TTGTGA TTGCTCACCGCCTGTCCACCA TCCAGAA 

TGC^GACTTAATAGTGGTGTTTCAGAATGGCAGAGTCAAGGAGCATGGCACGCATC^lGCA 
GCTGCTGGCACAGAAAGGCA TCTA TTTTTCAA TGGTCAGTGTCCAGGCTGGAACAAAGCG 
CCAGTGAACTCTGACTGTATGAGATGTTAAATACTTTTTAATATTTGTTTAGATATGACA 
TTTA TTCAAAGTTAAAAGCAAACACTTACAGAA TTA TGAAGAGGTA TCTGTTTAACA TTT 
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CCTCAGTCAAGTTCAGAGTCTTCAGAGACTTCGTAA TTAAAGGAACAGAGTGAGAGACA T 
CA TCAAGTGGAGAGAAATCA TAGTTTAAACTGCA TTA TAAA TTTTA TAACAGAA TTAAAG 
TAGA TTTTAAAAGA TAAAATGTGTAA TTTTGTTTA TA TTTTCCCA TTTGGACTGTAACTG 
ACTGCCTTGCTAAAAGATTATAGAAGTAGCAAAAAGTATTGAAA TGTTTGCA TAAAGTGT 
CTA TAATAAAACTAAACTTTCATGTG 
ABCB4 Acc. Nr. : M23234 GENBANK : HUMMDR3 

CCTGCCAGACACGCGCGAGGTTCGAGGCTGAGATGGATCTTGAGGCGGCAAAGAACGGAA 
CAGCCTGGCGCCCCACGAGCGCGGAGGGCGACTTTGAACTGGGCATCAGCAGCAAACAAA 
AAAGGAAAAAAACGAAGACAGTGAAAATGA TTGGAGTA TTAACA TTGTTTCGA TACTCCG 
A TTGGCAGGA TAAA TTGTTTA TGTCGCTGGGTACCATCA TGGCCA TAGCTCACGGA TCAG 
GTCTCCCCCTCATGATGA TAGTA TTTGGAGAGATGACTGACAAA TTTGTTGA TACTGCAG 
GAAACTTCTCCTTTCCAGTGAACTTTTCCTTGTCGCTGCTAAA TCCAGGCAAAA TTCTGG 
AAGAAGAAATGACTAGA TATGCA TATTACTACTCAGGATTGGGTGCTGGAGTTCTTGTTG 
CTGCCTA TA TACAAGTTTCA TTTTGGACTTTGGCAGCTGGTCGACAGA TCAGGAAAA TTA 
GGCAGAAGTTTTTTCATGCTATTCTACGACAGGAAATAGGATGGTTTGACATCAATGACA 
CCACTGAACTCAA TACGCGGCTAACAGA TGACA TCTCCAAAA TCAGTGAAGGAA TTGGTG 
ACAAGGTTGGAATGTTCTTTCAAGCAGTAGCCACGTTTTTTGCAGGATTCATAGTGGGAT 
TCATCAGAGGA TGGAAGCTCACCCTTGTGA TAA TGGCCA TCAGCCCTA TTCTAGGACTCT 
CTGCAGCCGTTTGGGCAAAGATACTCTCGGCATTTAGTGACAAAGAACTAGCTGCTTATG 
CAAAAGCAGGCGCCGTGGCAGAAGAGGCTCTGGGGGCCA TCAGGACTGTGA TAGCTTTCG 
GGGGCCAGAACAAAGAGCTGGAAAGGTA TCAGAAACA TTTAGAAAA TGCCAAAGAGA TTG 
GAA TTAAAAAAGCTA TTTCAGCAAACA TTTCCA TGGGTA TTGCCTTCCTGTTAA TA TA TG 
CATCA TA TGCACTGGCCTTCTGGTA TGGATCCACTCTAGTCATATCAAAAGAATA TACTA 

CTGCCCCATG TA TTGA TGCTTTTGCCAA TG CAAGAGGAGCAGCA TA TG TGA TCTTTGA TA 
TTA TTGA TAA TAA TCCTAAAA TTGACAGTTTTTCAGAGAGAGGACACAAACCAGACAGCA 
TCAAAGGGAATTTGGAGTTCAATGATGTTCACTTTTCTTACCCTTCTCGAGCTAACGTCA 
AGATCTTGAAGGGCCTCAACCTGAAGGTGCAGAGTGGGCAGACGGTGGCCCTGGTTGGAA 
GTAGTGGCTGTGGGAAGAGCACAACGGTCCAGCTGA TACAGAGGCTCTA TGACCCTGA TG 
AGGGCACAA TTAACA TTGA TGGGCAGGA TA TTAGGAACTTTAA TGTAAACTA TCTGAGGG 
AAA TCA TTGGTGTGGTGAGTCAGGAGCCGGTGCTGTTTTCCACCACAA TTGCTGAAAA TA 
TTTGTTA TGGCCGTGGAAA TGTAACCA TGGA TGAGATAAAGAAAGCTGTCAAAGAGGCCA 
ACGCCTATGAGTTTATCATGAAATTACCACAGAAATTTGACACCCTGGTTGGAGAGAGAG 
GGGCCCAGCTGAGTGGTGGGCAGAAGCAGAGGA TCGCCA TTGCACGTGCCCTGGTTCGCA 
ACCCCAAGATCCTTCTGCTGGATGAGGCCACGTCAGCATTGGACACAGAAAGTGAAGCTG 
AGGTACAGGCAGCTCTGGATAAGGCCAGAGAAGGCCGGACCACCATTGTGATAGCACACC 
GACTGTCTACGGTCCGAAATGCAGATGTCATCGCTGGGTTTGAGGATGGAGTAATTGTGG 
AGCAAGGAAGCCACAGCGAACTGATGAAGAAGGAAGGGGTGTACTTCAAACTTGTCA^ 
TGCAGACATCAGGAAGCCAGA TCCAGTCAGAAGAA TTTGAACTAAA TGA TGAAAAGGCTG 
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CCACTAGAA TGGCCCCAAA TGGCTGGAAA TCTCGCCTA TTTAGGCA TTCTACTCAGAAAA 
ACCTTAAAAA TTCACAAA TGTGTCAGAAGAGCCTTGATGTGGAAACCGA TGGACTTGAAG 
CAAATGTGCCACCAGTGTCCTTTCTGAAGGTCCTGAAACTGAATAAAACAGAATGGCCCT 
ACTTTGTCGTGGGAACAGTATGTGCCATTGCCAATGGGGGGCTTCAGCCGGCATTTTCAG 
TCA TA TTCTCAGAGA TCA TAGCGA TTTTTGGACCAGGCGA TGA TGCAGTGAAGCAGCAGA 
AGTGCAACA TATTCTCTTTGATTTTCTTATTTCTGGGAA TTA TTTCTTTTTTTACTTTCT 
TCCTTCAGGGTTTCACGTTTGGGAAAGCTGGCGAGATCCTCACCAGAAGACTGCGGTCAA 
TGGCTTTTAAAGCAA TGCTAAGACAGGACA TGAGCTGGTTTGA TGACCA TAAAAACAGTA 

CTGGTGCACTTTCTACAAGACTTGCCACAGATGCTGCCCAAGTCCAAGGAGCCACAGGAA 
CCAGGTTGGCTTTAA TTGCACAGAA TA TAGCTAACCTTGGAACTGGTA TTA TCA TA TCA T 
TTA TCTACGGTTGGCAGTTAACCCTA TTGCTA TTAGCAGTTGTTCCAA TTA TTGCTGTGT 
CAGGAA TTGTTGAAA TGAAA TTGTTGGCTGGAAA TGCCAAAAGAGA TAAAAAAGAACTGG 
AAGCTGCTGGAAAGATTGCAACAGAGGCAATAGAAAATATTAGGACAGTTGTGTCTTTGA 
CCCAGGAAAGAAAA TTTGAA TCAA TGTA TGTTGAAAAA TTGTA TGGACCTTACAGGAA TT 
CTGTGCAGAAGGCACACATCTA TGGAA TTACTTTTAGTA TCTCACAAGCA TTTATGTA TT 
TTTCCTA TGCCGGTTGTTTTCGA TTTGGTGCA TA TCTCA TTGTGAA TGGACA TA TGCGCT 
TCAGAGA TGTTATTCTGGTGTTTTCTGCAATTGTATTTGGTGCAGTGGCTCTAGGACATG 
CCAGTTCA TTTGCTCCAGACTA TGCTAAAGCTAAGCTGTCTGCAGCCCACTTA TTCA TGC 
TGTTTGAAAGACAACCTCTGA TTGACAGCTACAGTGAAGAGGGGCTGAAGCCTGA TAAA T 
TTGAAGGAAATATAACATTTAATGAAGTCGTGTTCAACTATCCCACCCGAGCAAACGTGC 
CAGTGCTTCAGGGGCTGAGCCTGGAGGTGAAGAAAGGCCAGACACTAGCCCTGGTGGGCA 
GCAGTGGCTGTGGGAAGAGCACGGTGGTCCAGCTCCTGGAGCGGTTCTACGACCCCTTGG 
CGGGGACAGTGCTTCTCGATGGTCAAGAAGCAAAGAAACTCAATGTCCAGTGGCTCAGAG 
CTCAACTCGGAATCGTGTCTCAGGAGCCTATCCTATTTGACTGCAGCATTGCCGAGAATA 
TTGC CTA TGGAGACAACAGCCGGGTTGTA TCACAGGA TGAAA TTGTGAGTGCAGCCAAAG 
CTGCCAACA TACA TCCTTTCA TCGAGACGTTACCCCACAAA TA TGAAACAAGAGTGGGAG 
A TAAGGGGACTCAGCTCTCAGGAGGTCAAAAACAGAGGA TTGCTA TTGCCCGAGCCCTCA 
TCAGACAACCTCAAA TCCTCCTGTTGGA TGAAGCTACA TCAGCTCTGGA TACTGAAAGTG 
AAAAGGTTGTCCAAGAAGCCCTGGACAAAGCCAGAGAAGGCCGCACCTGCA TTGTGA TTG 
CTCACCGCCTGTCCACCATCCAGAATGCAGACTTAATAGTGGTGTTTCAGAATGGGAGAG 
TCAAGGAGCA TGGCACGCA TCAGCAGCTGCTGGCACAGAAAGGCA TCTA TTTTTCAA TGG 

TCAGTGTCCAGGCTGGGACACAGAACTTATGAACTTTTGCTACAGTATATTTTAAAAATA 
AA TTCAAATTATTCTACCCA TTTT 

ABCC2 Acc . Nxr . ; U 49248 GENBANK : HSU49248 

AGGA TAA TTCCTGTTCCACTTTCTTTGA TGAAACAAGTAAAGAAGAAACAACACAA TCA T 
ATTAATAGAAGAGTCTTCGTTCCAGACGCAGTCCAGGAATCATGCTGGAGAAGTTCTGCA 
ACTCTACTTTTTGGAATTCCTCATTCCTGGACAGTCCGGAGGCAGACCTGCCACTTTGTT 
TTGAGCAAACTGTTCTGGTGTGGA TTCCCTTGGGCTTCCTA TGGCTCCTGGCCCCCTGGC 
AGCTTCTCCACGTGTA TAAATCCAGGACCAAGAGA TCCTCTACCACCAAACTCTA TCTTG 
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CTAAGCAGGTA TTCGTTGGTTTTCTTCTTA TTCTAGCAGCCA TAGAGCTGGCCCTTGTAC 
TCACAGAAGACTCTGGACAAGCCACAGTCCCTGCTGTTCGATATACCAATCCAAGCCTCT 
ACCTAGGCACATGGCTCCTGGTTTTGCTGA TCCAATACAGCAGACAA TGGTGTGTACAGA 
AAAACTCCTGGTTCCTGTCCCTA TTCTGGA TTCTCTCGA TACTCTGTGGCACTTTCCAA T 
TTCAGACTCTGA TCCGGACACTCTTACAGGGTGACAA TTCTAA TCTAGCCTACTCCTGCC 
TGTTCTTCA TCTCCTACGGA TTCCAGA TCCTGA TCCTGA TCTTTTCAGCA TTTTCAGAAA 
A TAA TGAGTCA TCAAA TAA TCCATCA TCCA TAGCTTCA TTCCTGAGTAGCA TTACCTACA 
GCTGGTA TGACAGCA TCA TTCTGAAAGGCTACAAGCGTCCTCTGACACTCGAGGA TGTCT 
GGGAAGTTGA TGAAGAGA TGAAAACCAAGACA TTAGTGAGCAAGTTTGAAACGCACA TGA 
AGAGAGAGCTGCAGAAAGCCAGGCGGGCACTCCAGAGACGGCAGGAGAAGAGCTCCCAGC 
AGAACTCTGGAGCCAGGCTGCCTGGCTTGAACAAGAA TCAGAGTCAAAGCCAAGA TGCCC 

TTGTCCTGGAAGATGTTGAAAAGAAAAAAAAGAAGTCTGGGACCAAAAAAGATGTTCCAA 
AATCCTGGTTGATGAAGGCTCTGTTCAAAACTTTCTACATGGTGCTCCTGAAATCATTCC 
TACTGAAGCTAGTGAA TGACA TCTTCACGTTTGTGAGTCCTCAGCTGCTGAAA TTGCTGA 

TCTCCTTTGCAAGTGACCGTGACACATATTTGTGGATTGGATATCTCTGTGCAATCCTCT 
TA TTCACTGCGGCTCTCA TTCAGTCTTTCTGCCTTCAGTGTTA TTTCCAACTGTGCTTCA 
AGCTGGGTGTAAAAGTACGGACAGCTA TCA TGGCTTCTGTA TA TAAGAAGGCA TTGACCC 
TA TCCAACTTGGCCAGGAAGGAGTACACCGTTGGAGAAACAGTGAACCTGA TGTCTGTGG 
ATGCCCAGAAGCTCA TGGA TG TGACCAACTTCA TGCACA TGCTGTGGTCAAGTGTTCTAC 
AGATTGTCTTATCTATCTTCTTCCTATGGAGAGAGTTGGGACCCTCAGTCTTAGCAGGTG 
TTGGGGTGA TGGTGCTTGTAA TCCCAA TTAA TGCGA TACTGTCCACCAAGAGTAAGACCA 
TTCAGGTCAAAAA TATGAAGAA TAAAGACAAACGTTTAAAGATCA TGAA TGAGA TTCTTA 
GTGGAATCAAGA TCCTGAAATATTTTGCCTGGGAACCTTCA TTCAGAGACCAAGTACAAA 
ACCTCCGGAAGAAAGAGCTCAAGAACCTGCTGGCCTTTAGTCAACTACAGTGTGTAGTAA 
TATTCGTCTTCCAGTTAACTCCAGTCCTGGTATCTGTGGTCACATTTTCTGTTTATGTCC 
TGGTGGA TAGCAACAA TA TTTTGGA TGCACAAAAGGCCTTCACCTCCA TTACCCTCTTCA 
A TA TCCTGCGCTTTCC CCTGAGCA TGC TTCCCA TGA TGA TCTCCTCCA TGCTCCAGGCCA 
GTGTTTCCACAGAGCGGCTAGAGAAGTACTTGGGAGGGGA TGACTTGGACACA TCTGCCA 
TTCGACATGACTGCAA TTTTGACAAAGCCA TGCAGTTTTCTGAGGCCTCCTTTACCTGGG 
AACA TGA TTCGGAAGCCACAGTCCGAGA TGTGAACCTGGACATTA TGGCAGGCCAACTTG 
TGGCTGTGA TAGGCCCTGTCGGCTCTGGGAAA TCCTCCTTGA TA TCAGCCA TGCTGGGAG 
AAA TGGAAAA TGTCCACGGGCACATCACCA TCAAGGGCACCACTGCCTA TGTCCCACAGC 
AGTCCTGGA TTCAGAA TGGCACCA TAAAGGACAACA TCCTTTTTGGAACAGAGTTTAA TG 
AAAAGAGGTACCAGCAAGTACTGGAGGCCTGTGCTCTCCTCCCAGACTTGGAAATGCTGC 
CTGGAGGAGA TTTGGCTGAGA TTGGAGAGAAGGGTA TAAA TCTTAGTGGGGGTCAGAAGC 
AGCGGA TCAGCCTGGCCAGAGCTACCTACCAAAA TTTAGACA TCTA TCTTCTAGA TGACC 
CCCTGTCTGCAGTGGA TGCTCA TGTAGGAAAACA TA TTTTTAA TAAGGTCTTGGGCCCCA 
A TGGCCTGTTGAAAGGCAAGACTCGACTCTTGGTTACACA TAGCA TGCACTTTCTTCCTC 
AAGTGGA TGAGA TTGTAGTTCTGGGGAA TGGAACAATTGTAGAGAAAGGA TCCTACAGTG 
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CTCTCCTGGCCAAAAAAGGAGAGTTTGCTAAGAATCTGAAGACATTTCTAAGACATACAG 
GCCCTGAAGAGGAAGCCACAGTCCA TGA TGGCAGTGAAGAAGAAGACGA TGACTA TGGGC 
TGA TA TCCAGTGTGGAAGAGA TCCCCGAAGA TGCAGCCTCCA TAACCA TGAGAAGAGAGA 
ACAGCTTTCGTCGAACACTTAGCCGCAGTTCTAGGTCCAATGGCAGGCATCTGAAGTCCC 
TGAGAAACTCCTTGAAAACTCGGAATGTGAA TAGCCTGAAGGAAGACGAAGAACTAGTGA 
AAGGAGAAAAACTAA TTAAGAAGGAATTCA TAGAAACTGGAAAGGTGAAGTTCTCCA TCT 
ACCTGGAGTACCTACAAGCAA TAGGATTGTTTTCGA TA TTCTTCA TCA TCCTTGCGTTTG 
TGA TGAA TTCTGTGGCTTTTA TTGGA TCCAACCTCTGGCTCAGTGCTTGGACCAGTGACT 
CTAAAA TCTTCAA TAGCACCGACTA TCCAGCA TCTCAGAGGGACA TGAGAGTTGGAGTCT 
ACGGAGCTCTGGGA TTAGCCCAAGGTA TA TTTGTGTTCA TAGCACA TTTCTGGAGTGCCT 
TTGGTTTCGTCCATGCA TCAAA TA TCTTGCACAAGCAACTGCTGAACAA TA TCCTTCGAG 
CACCTA TGAGA TTTTTTGACACAACACCCACAGGCCGGA TTGTGAACAGGTTTGCCGGCG 
A TA TTTCCACAGTGGA TGACACCCTGCCTCAGTCCTTGCGCAGCTGGA TTACA TGCTTCC 
TGGGGA TAA TCAGCACCCTTGTCA TGA TCTGCA TGGCCACTCCTGTCTTCACCA TCA TCG 
TCA TTCCTCTTGGCA TTA TTTA TGTA TCTGTTCAGA TGTTTTA TGTGTCTACCTCCCGCC 
AGCTGAGGCGTCTGGACTCTGTCACCAGGTCCCCAATCTACTCTCACTTCAGCGAGACCG 
TATCAGGTTTGCCAGTTATCCGTGCCTTTGAGCACCAGCAGCGATTTCTGAAACACAATG 
AGGAGAGGA TTGACACCAACCAGAAA TGTGTCTTTTCCTGGA TCACCTCCAACAGGTGGC 
TTGCAA TTCGCCTGGAGCTGGTTGGGAACCTGACTGTCTTCTTTTCAGCCTTGA TGATGG 
TTATTTATAGAGATACCCTAAGTGGGGACACTGTTGGCTTTGTTCTGTCCAATGCACTCA 
A TA TCACACAAACCCTGAACTGGCTGGTGAGGA TGACA TCAGAAATAGAGACCAACA TTG 
TGGCTGTTGAGCGAA TAACTGAGTACACAAAAGTGGAAAA TGAGGCACCCTGGGTGACTG 
ATAAGAGGCCTCCGCCAGATTGGCCCAGCAAAGGCAAGATCCAGTTTAACAACTACCAAG 
TGCGGTACCGACCTGAGCTGGATCTGGTCCTCAGAGGGATCACTTGTGACATCGGTAGCA 
TGGAGAAGA TTGGTG TGG TGGGCAGGACAGGAGCTGGAAAGTCA TCCCTCACAAACTGCC 
TCTTCAGAA TCTTAGAGGCTGCCGGTGGTCAGATTA TCA TTGA TGGAG TAGA TA TTGCTT 
CCA TTGGGCTCCACGACCTCCGAGAGAAGCTGACCA TCA TCCCCCAGGACCCCA TCCTGT 
TCTCTGGAAGCCTGAGGA TGAA TCTCGACCCTTTCAACAACTACTCAGA TGAGGAGA TTT 
GGAAGGCCTTGGAGCTGGCTCACCTCAAGTCTTTTGTGGCCAGCCTGCAACTTGGGTTAT 
CCCACGAAGTTACAGAGGCTGGTGGCAACCTGAGCATAGGCCAGAGGCAGCTGCTGTGCC 
TGGGCAGGGCTCTGCTTCGGAAA TCCAAGA TCCTGGTCCTGGA TGAGGCCACTGCTGCGG 
TGGA TCTAGAGACAGACAACCTCA TTCAGACGACCA TCCAAAACGAGTTCGCCCACTGCA 
GAGTGATCACCATCGCCCACAGGCTGCATACCATCATGGACAGTGACAAGGTAATGGTCC 
TAGACAACGGGAAGA TTA TAGAGTACGGCAGCCCTGAAGAACTGCTACAAA TCCCTGGAC 
CCTTTTACTTTATGGCTAAGGAAGCTGGCATTGAGAATGTGAACAGCACAAAATTCTAGC 
AGAAGGCCCCA TGGGTTAGAAAAGGACTA TAAGAA TAA TTTCTTA TTTAA TTTTA TTTTT 
TATAAAATACAGAATACA TACAAAAGTGTGTA TAAAA TGTACGTTTTAAAAAAGGA TAAG 
TGAACACCCA TGAACCTACTACCCAGGTTAAGAAAA TAAA TGTCACCAGGTACTTGAGAA 
ACCCCTCGA TTGTCTACCTCGA TCGTACTTCCTTGCTACCCACCCCTCCCAGGGACAACC 
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ACTGTCCTGAATTTCACGATAATTATTCCTTTGCCTTTCATTTCTGTTTTATCACCTTTG 
TA TGTATCTTTAAACAACA TA TACCCTTTTTTACTTA TGTAAA TGGACTGACTCA TACTG 
CA TACA TCTTCTA TGACTTGA TTCTTTTGTTCAA TA TTA TA TCTGAGA TTCA TCCA TGGT 
GATGCAAA TAGGTGCA TTA TTTTTTTTCACTGCTCTGTAG TCTGGCA TTGTATGAA TACA 
GCACAATGTA TCAGTTTTAA TA TTGGGGA TCA TTAGCA TTA TTCTCAGGTTTTTAAAAA T 
TATAAGCAGTACTACTATGG 

ABCD1 Acc.Nr. : Z21B1 6 GENBANK : HSXLALDA 

GCGGACGGACGCGCCTGGTGCCCCGGGGAGGGGCGCCACCGGGGGAGGAGGAGGAGGAGA 

AGGTGGAGAGGAAGAGACGCCCCCTCTGCCCGAGACCTCTCAAGGCCCTGACCTCAGGGG 

CCAGGGCACTGACAGGACAGGAGAGCCAAGTTCCTCCACTTGGGCTGCCCGAAGAGGCCG 

CGACCCTGGAGGGCCCTGAGCCCACCGCACCAGGGGCCCCAGCACCACCCCGGGGGCCTA 

AAGCGACAGTCTCAGGGGCCATCGCAAGGTTTCCAGTTGCCTAGACAACAGGCCCAGGGT 

CAGAGCAACAATCCTTCCAGCCACCTGCCTCAACTGCTGCCCCAGGC&CC^ 

CCTACGCGGCAGCCAGCCCAGGTGACATGCCGGTGCTCTCCAGGCCCCGGCCCTGGCGGG 

GGAACACGCTGAAGCGCACGGCCGTGCTCCTGGCCCTCGCGGCCTATGGAGCCCACAAAG 

TCTACCCCTTGGTGCGCCAGTGCCTGGCCCCGGCCAGGGGTCTTCAGGCGCCCGCCGGGG 

AGCCCACGCAGGAGGCCTCCGGGGTCGCGGCGGCCAAAGCTGGCA TGAACCGGGTA TTCC 

TGCAGCGGCTCCTGTGGCTCCTGCGGCTGCTGTTCCCCCGGGTCCTGTGCCGGGAGACGG 

GGCTGCTGGCCCTGCACTCGGCCGCCTTGGTGAGCCGCACCTTCCTGTCGGTGTATGTGG 

CCCGCCTGGACGGAAGGCTGGCCCGCTGCATCGCCCGCAAGGACCCGCGGGCTTTTGGCT 

GGCAGCTGCTGCAGTGGCTCCTCA TCGCCCTCCCTGCTACCTTCGTCAACAGTGCCA TCC 

GTTACCTGGAGGGCCAACTGGCCCTGTCGTTCCGCAGCCGTCTGGTGGCCCACGCCTACC 

GCCTCTACTTCTCCCAGCAGACCTACTACCGGGTCAGCAACATGGACGGGCGGCTTCGCA 

ACCCTGACCAGTCTCTGACGGAGGACGTGGTGGCCTTTGCGGCCTCTGTGGCCCACCTCT 

ACTCCAACCTGACCAAGCCACTCCTGGACGTGGCTGTGACTTCCTACACCCTGCTTCGGG 

CGGCCCGCTCCCGTGGAGCCGGCACAGCCTGGCCCTCGGCCATCGCCGGCCTCGTGGTGT 

TCCTCACGGCCAACGTGCTGCGGGCCTTCTCGCCCAAGTTCGGGGAGCTGGTGGCAGAGG 

AGGCGCGGCGGAAGGGGGAGCTGCGCTACATGCACTCGCGTGTGGTGGCCAACTCGGAGG 

AGATCGCCTTCTA TGGGGGCCA TGAGGTGGAGCTGGCCCTGCTACAGCGCTCCTACCAGG 

ACCTGGCCTCGCAGA TCAACCTCA TCCTTCTGGAACGCCTGTGGTA TGTTA TGCTGGAGC 

AGTTCCTCA TGAAGTA TGTG TGGAGCGCCTCGGGCCTGCTCA TGGTGGCTGTCCCCA TCA 

TCACTGCCACTGGCTACTCAGAGTCAGATGCAGAGGCCGTGAAGAAGGCAGCCTTGGAAA 

AGAAGGAGGAGGAGCTGGTGAGCGAGCGCACAGAAGCCTTCACTATTGCCCGCAACCTCC 

TGACAGCGGCTGCAGATGCCATTGAGCGGATCATGTCGTCGTACAAGGAGGTGACGGAGC 

TGGCTGGCTACACAGCCCGGGTGCACGAGATGTTCCAGGTATTTGAAGATGTTCAGCGCT 

GTCACTTCAAGAGGCCCAGGGAGCTAGAGGACGCTCAGGCGGGGTCTGGGACCATAGGCC 

GGTCTGGTGTCCGTGTGGAGGGCCCCCTGAAGATCCGAGGCCAGGTGGTGGATGTGGAAC 

AGGGGATCATCTGCGAGAACATCCCCATCGTCACGCCCTCAGGAGAGGTGGTGGTGGCCA 

GCCTCAACA TCAGGGTGGAGGAAGGCA TGCA TCTGCTCA TCACAGGCCCCAA TGGCTGCG 
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GCAAGAGCTCCCTGTTCCGGATCCTGGGTGGGCTCTGGCCCACGTACGGTGGTGTGCTCT 

ACAAGCCCCCACCCCAGCGCA TGTTCTACA TCCCGCAGAGGCCCTACATGTCTGTGGGCT 

CCCTGCGTGACCAGGTGA TCTACCCGGACTCAGTGGAGGACA TGCAAAGGAAGGGCTACT 

CGGAGCAGGACCTGGAAGCCA TCCTGGACGTCGTGCACCTGCACCACA TCCTGCAGCGGG 

AGGGAGGTTGGGAGGCTATGTGTGACTGGAAGGACGTCCTGTCGGGTGGCGAGAAGCAGA 

GAA TCGGCA TGGCCCGCATGTTCTACCACAGGCCCAAGTACGCCCTCCTGGA TGAA TGCA 

CCAGCGCCGTGAGCA TCGACGTGGAAGGCAAGA TCTTCCAGGCGGCCAAGGACGCGGGCA 

TTGCCCTGCTCTCCATCACCCACCGGCCCTCCCTGTGGAAATACCACACACACTTGCTAC 

AGTTCGATGGGGAGGGCGGCTGGAAGTTCGAGAAGCTGGACTCAGCTGCCCGCCTGAGCC 

TGACGGAGGAGAAGCAGCGGCTGGAGCAGCAGCTGGCGGGCATTCCCAAGATGCAGCGGC 

GCCTCCAGGAGCTCTGCCAGATCCTGGGCGAGGCCGTGGCCCCAGCGCATGTGCCGGCAC 

CTAGCCCGCAAGGCCCTGGTGGCCTCCAGGGTGCCTCCACCTGACACAACCGTCCCCGGC 

CCCTGCCCCGCCCC CAAGCTCGGA TCACA TGAAGGAGACAGCAGCACCCACCCA TGCACG 

CACCCCGCCCCTGCATGCCTGGCCCCTCCTCCTAGAAAACCCTTCCCGCC 

ABCC1 Acc.Nr. : L05628 GENBANK : HUMMRPX 

CCAGGCGGCGTTGCGGCCCCGGCCCCGGCTCCCTGCGCCGCCGCCGCCGCCGCCGCCGCC 
GCCGCCGCCGCCGCCGCCAGCGCTAGCGCCAGCAGCCGGGCCCGATCACCCGCCGCCCGG 
TGCCCGCCGCCGCCCGCGCCAGCAACCGGGCCCGATCACCCGCCGCCCGGTGCCCGCCGC 
CGCCCGCGCCACCGGCA TGGCGCTCCGGGGCTTCTGCAGCGCCGA TGGCTCCGACCCGCT 

GTGGGACTGGAATGTCACGTGGAATACCAGCAACCCCGACTTCACCAAGTGCTTTCAGAA 
CACGGTCCTCGTGTGGGTGCCTTGTTTTTACCTCTGGGCCTGTTTCCCCTTCTACTTCCT 
CTA TCTCTCCCGACA TGACCGAGGCTACA TTCAGA TGACACCTCTCAACAAAACCAAAAC 
TGCCTTGGGA TTTTTGCTGTGGA TCGTCTGCTGGGCAGACCTCTTCTACTCTTTCTGGGA 
AAGAAGTCGGGGCA TA TTCCTGGCCCCAGTGTTTCTGGTCAGCCCAACTCTCTTGGGCA T 

AGGGA TCA TGCTCACTTTCTGGCTGGTAGCCCTAGTGTGTGCCCTAGCCA TCCTGAGATC 
CAAAA TTA TGACAGCCTTAAAAGAGGATGCCCAGG TGGACCTGTTTCGTGACA TCACTTT 
CTACGTCTACTTTTCCCTCTTACTCA TTCAGCTCGTCTTGTCCTGTTTCTCAGA TCGCTC 
ACCCCTGTTCTCGGAAACCATCCACGACCCTAATCCCTGCCCAGAGTCCAGCGCTTCCTT 
CCTGTCGAGGATCACCTTCTGGTGGATCACAGGGTTGATTGTCCGGGGCTACCGCCAGCC 
CCTGGAGGGCAGTGACCTCTGGTCCTTAAACAAGGAGGACACGTCGGAACAAGTCGTGCC 
TGTTTTGGTAAAGAACTGGAAGAAGGAATGCGCCAAGACTAGGAAGCAGCCGGTGAAGGT 
TGTGTACTCCTCCAAGGATCCTGCCCAGCCGAAAGAGAGTTCCAAGGTGGATGCGAATGA 
GGAGGTGGAGGCTTTGATCGTCAAGTCCCCACAGAAGGAGTGGAACCCCTCTCTGTTTAA 
GGTGTTA TACAAGACCTTTGGGCCCTACTTCCTCA TGAGCTTCTTCTTCAAGGCCA TCCA 
CGACCTGA TGA TGTTTTCCGGGCCGCAGA TCTTAAAGTTGCTCA TCAAGTTCGTGAA TGA 
CACGAAGGCCCCAGACTGGCAGGGCTACTTCTACACCGTGCTGCTGTTTGTCACTGCCTG 
CCTGCAGACCCTCGTGCTGCACCAGTACTTCCACATCTGCTTCGTCAGTGGCATGAGGAT 
CAAGACCGCTGTCA TTGGGGCTGTCTA TCGGAAGGCCCTGGTGA TCACCAATTCAGCCAG 
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AAAA TCCTCCACGGTCGGGGAGA TTGTCAACCTCA TGTCTGTGGACGCTCAGAGGTTCA T 
GGACTTGGCCACGTACA TTAACATGA TCTGGTCAGCCCCCCTGCAAGTCA TCCTTGCTCT 
CTACCTCCTGTGGCTGAA TCTGGGCCCTTCCGTCCTGGCTGGAGTGGCGGTGA TGGTCCT 
CA TGGTGCCCGTCAA TGCTGTGA TGGCGA TGAAGACCAAGACGTA TCAGGTGGCCCACA T 
GAAGAGCAAAGACAA TCGGA TCAAGCTGA TGAACGAAA TTCTCAA TGGGA TCAAAGTGCT 
AAAGCTTTATGCCTGGGAGCTGGCATTCAAGGACAAGGTGCTGGCCATCAGGCAGGAGGA 
GCTGAAGGTGCTGAAGAAGTCTGCCTACCTGTCAGCCGTGGGCACCTTCACCTGGGTCTG 
CACGCCCTTTCTGGTGGCCTTGTGCACA TTTGCCGTCTACGTGACCA TTGACGAGAACAA 
CA TCCTGGA TGCCCAGACAGCCTTCGTGTCTTTGGCCTTGTTCAACA TCCTCCGGTTTCC 
CCTGAACATTCTCCCCATGGTCATCAGCAGCATCGTGCAGGCGAGTGTCTCCCTCAAACG 
CCTGAGGATCTTTCTCTCCCATGAGGAGCTGGAACCTGACAGCATCGAGCGACGGCCTGT 
CAAAGACGGCGGGGGCACGAACAGCA TCACCGTGAGGAA TGCCACA TTCACCTGGGCCAG 
GAGCGACCCTCCCACACTGAATGGCATCACCTTCTCCATCCCCGAAGGTGCTTTGGTGGC 
CGTGGTGGGCCAGGTGGGCTGCGGAAAGTCGTCCCTGCTCTCAGCCCTCTTGGCTGAGAT 
GGACAAAGTGGAGGGGCACGTGGCTA TCAAGGGCTCCGTGGCCTA TGTGCCACAGCAGGC 
CTGGA TTCAGAA TGA TTCTCTCCGAGAAAACA TCCTTTTTGGA TGTCAGCTGGAGGAACC 
ATA TTACAGGTCCGTGATACAGGCCTGTGCCCTCCTCCCAGACCTGGAAA TCCTGCCCAG 
TGGGGA TCGGACAGAGA TTGGCGAGAAGGGCGTGAACCTGTCTGGGGGCCAGAAGCAGCG 
CGTGAGCCTGGCCCGGGCCGTGTACTCCAACGCTGACA TTTACCTCTTCGATGA TCCCCT 
CTCAGCAGTGGATGCCCA TGTGGGAAAACACATCTTTGAAAATGTGA TTGGCCCCAAGGG 
GA TGCTGAAGAACAAGACGCGGA TCTTGGTCACGCACAGCA TGAGCTACTTGCCGCAGGT 
GGACGTCA TCA TCGTCA TGAGTGGCGGCAAGA TCTCTGAGA TGGGCTCCTACCAGGAGCT 
GCTGGCTCGAGACGGCGCCTTCGCTGAGTTCCTGCGTACCTATGCCAGCACAGAGCAGGA 
GCAGGA TGCAGAGGAGAACGGGGTCACGGGCGTCAGCGG TCCAGGGAAGGAAGCAAAGCA 
^TGGAGAATGGCATGCTGGTGACGGACAGTGCAGGGAAGCAACTGCAGAGACAGCTCAG 
CAGCTCCTCCTCCTA TAGTGGGGACA TCAGCAGGCACCACAACAGCACCGCAGAACTGCA 
GA^GCTGAGGCCAAGAAGGAGGAGACCTGGAAGCTGATGGAGGCTGACAAGGCGCAGA^ 
AGGGCAGGTCAAGCTTTCCGTGTACTGGGACTACATGAAGGCCA TCGGACTCTTCA TCTC 
CTTCCTCAGCATCTTCCTTTTCATGTGTAACCATGTGTCCGCGCTGGCTTCCAACTATTG 
GCTCAGCCTCTGGACTGA TGACCCCA TCGTCAACGGGACTCAGGAGCACACGAAAGTCCG 
GCTGAGCGTCTA TGGAGCCCTGGGCA TTTCACAAGGGA TCGCCGTGTTTGGCTACTCCA T 
GGCCGTGTCCA TCGGGGGGA TCTTGGCTTCCCGCTGTCTGCACGTGGACCTGCTGCACAG 
CA TCCTGCGGTCACCCA TGAGCTTCTTTGAGCGGACCCCCAGTGGGAACCTGGTGAACCG 
CTTCTCCAAGGAGCTGGACACAGTGGACTCCATGATCCCGGAGGTCA TCAAGA TGTTCA T 
GGGCTCCCTGTTCAACGTCA TTGGTGCCTGCATCGTTA TCCTGCTGGCCACGCCCA TCGC 
CGCCATCATCATCCCGCCCCTTGGCCTCATCTACTTCTTCGTCCAGAGGTTCTACGTGGC 
TTCCTCCCGGCAGCTGAAGCGCCTCGAGTCGGTCAGCCGCTCCCCGGTCTATTCCCATTT 
CAACGAGACCTTGCTGGGGGTCAGCGTCATTCGAGCCTTCGAGGAGCAGGAGCGCTTCAT 
CCACCAGAGTGACCTGAAGGTGGACGAGAACCAGAAGGCCTA TTACCCCAGCA TCGTGGC 
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CAACAGGTGGCTGGCCGTGCGGCTGGAGTGTGTGGGCAACTGCATCGTTCTGTTTGCTGC 
CCTGTTTGCGGTGATCTCCAGGCACAGCCTCAGTGCTGGCTTGGTGGGCCTCTCAGTGTC 
TTACTCA TTGCAGGTCACCACGTACTTGAACTGGCTGGTTCGGA TGTCA TCTGAAA TGGA 
AACCAACATCGTGGCCGTGO&GAGGCTCAAGGAGTATTCAGAGACTGAGAAGGAGGCGCC 
CTGGCAAATCCAGGAGACAGCTCCGCCCAGCAGCTGGCCCCAGGTGGGCCGAGTGGAATT 
CCGGAACTACTGCCTGCGCTACCGAGAGGACCTGGACTTCGTTCTCAGGCACA TCAA TGT 
CACGA TCAA TGGGGGAGAAAAGGTCGGCA TCGTGGGGCGGACGGGAGCTGGGAAGTCGTC 
CCTGACCCTGGGCTTA TTTCGGA TCAACGAGTCTGCCGAAGGAGAGA TCA TCA TCGA TGG 
CA TCAACA TCGCCAAGA TCGGCCTGCACGACCTCCGCTTCAAGA TCACCA TCA TCCCCCA 
GGACCCTGTTTTGTTTTCGGGTTCCCTCCGAATGAACCTGGACCCATTCAGCCAGTACTC 
GGATGAAGAAGTCTGGACGTCCCTGGAGCTGGCCCACCTGAAGGACTTCGTGTCAGCCCT 
TCCTGACAAGCTAGACCA TGAA TGTGCAGAAGGCGGGGAGAACCTCAGTGTCGGGCAGCG 
CCAGCTTGTGTGCCTAGCCCGGGCCCTGCTGAGGAAGACGAAGA TCCTTGTGTTGGA TGA 
GGCCACGGCAGCCGTGGACCTGGAAACGGACGACCTCA TCCAGTCCACCA TCCGGACACA 
GTTCGAGGACTGCACCGTCCTCACCATCGCCCACCGGCTCAACACCATCATGGACTACAC 
AAGGGTGATCGTCTTGGACAAAGGAGAAA TCCAGGAGTACGGCGCCCCA TCGGACCTCCT 

GCAGCAGAGAGGTCTTTTCTACAGCATGGCCAAAGACGCCGGCTTGGTGTGAGCCCCAGA 
GCTGGCA TA TCTGGTCAGAACTGCAGGGCCTA TA TGCCAGCGCCCAGGGAGGAG TCAGTA 

CCCCTGGTAAACCAAGCCTCCCACACTGAAACCAAAACATAAAAACCAAACCCAGACAAC 
CAAAACATATTCAAAGCAGCAGCCACCGCCATCCGGTCCCCTGCCTGGAACTGGCTGTGA 
AGACCCAGGAGAGACAGAGA TGCGAACCACC 



ABCB6 GENBANK : AF 070598 

CCTTCCTGTGGATCCGGGTGCAGCAGTTCACGTCTCGGCGGGTGGAGCTGCTCATCTTCT 
CCCACCTGCACGAGCTCTCACTGCGCTGGCACCTGGGGCGCCGCACAGGGGAGGTGCTGC 
GGATCGCGGATCGGGGCACATCCAGTGTCACAGGGCTGCTCAGCTACCTGGTGTTCAATG 
TCA TCCCCACGCTGGCCGACA TCA TCA TTGGCA TCA TCTACTTCAGCA TGTTCTTCAACG 
CCTGGTTTGGCCTCA TTGTGTTCCTGTGCATGAGTCTTTACCTCACCCTGACCA TTGTGG 
TCACTGAGTGGAGAACCAAGTTTCGTCGTGCTATGAACACACAGGAGAACGCTACCCGGG 
CACGAGCAGTGGACTCTCTGCTAAACTTCGAGACGGTGAAGTATTACAACGCCGAGAGTT 
ACGAAGTGGAACGCTA TCGAGAGGCCA TCA TCAAA TA TCAGGGTTTGGAGTGGAAGTCGA 
GCGCTTCACTGGTTTTACTAAA TCAGACCCAGAACCTGGTGA TTGGGCTCGGGCTCCTCG 
CCGGCTCCCTGCTTTGCGCATACTTTGTCACTGAGCAGAAGCTACAGGTTGGGGACTATG 
TGCTCTTTGGCACCTACA TTA TCCAGCTGTACA TGCCCCTCAA TTGGTTTGGCACCTACT 
ACAGGA TGA TCCAGACCAACTTCA TTGACA TGGAGAACATGTTTGACTTGCTGAAAGAGG 
AGACAGAAGTGAAGGACCTTCCTGGAGCAGGGCCCCTTCGCTTTCAGAAGGGCCGTATTG 
AGTTTGAGAACGTGCACTTCAGCTATGCCGATGGGCGGGAGACTCTGCAGGACGTGTCTT 
TCACTGTGA TGCCTGGACAGACACTTGCCCTGGTGGGCCCA TCTGGGGCAGGGAAGAGCA 
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CAATTTTGCGCCTGCTGTTTCGCTTCTACGACATCAGCTCTGGCTGCATCCGAATAGATG 
GGCAGGACATTTCACAGGTGACCCAGGCCTCTCTCCGGTCTCACATTGGAGTTGTGCCCC 
AAGACACTGTCCTCTTTAA TGACACCA TCGCCGACAATA TCCGTTACGGCCGTGTCACAG 
CTGGGAA TGA TGAGGTGGAGGCTGCTGCTCAGGCTGCAGGCA TCCA TGA TGCCA TTA TGG 
CTTTCCCTGAAGGGTACAGGACACAGGTGGGCGAGCGGGGACTGAAGCTGAGCGGCGGGG 
AGAAGCAGCGCGTCGCCATTGCCCGCACCATCCTCAAGGCTCCGGGCATCATTCTGCTGG 
A TGAGGCAACGTCAGCGCTGGATACATCTAA TGAGAGGGCCATCCAGGCTTCTCTGGCCA 
^GTCTGTGCCAACCGCACCACCATCGTAGTGGCACACAGGCTCTCAACTGTGGTCAATG 
CTGACCAGATCCTCGTCATCAAGGATGGCTGCATCGTGGAGAGGGGACGACACGAGGCTC 
TGTTGTCCCGAGGTGGGGTGTA TGCTGACA TGTGGCAGCTGCAGCAGGGACAGGAAGAAA 
CCTCTGAAGACACTAAGCCTCAGACCATGGAACGGTGACAAAAGTTTGGCCACTTCCCTC 
TCAAAGACTAACCCAGAAGGGAA TAAGA TGTGTCTCCTTTCCCTGGCTTA TTTCA TCCTG 

GTCTTGGGGTATGGTGCTAGCTATGGTAAGGGAAAGGGACCTTTCCGAAAAACATCTTTT 

GGGGAAATAAAAATGTGGACTGTGAAAAAAAAAAAAAAAAAAAAA 

ABCB11 GENBANK : AFO 9 1 582 

GAATGATGAAAACCGAGGTTGGAAAAGGTTGTGAAACCTTTTAACTCTCCACAGTGGAGT 
CCA TTA TTTCCTCTGGCTTCCTCAAA TTCA TA TTCACAGGG TCG TTGGCTGTGGGTTGCA 
A TTACCA TGTCTGACTCAGTAA TTCTTCGAAGTA TAAAGAAA TTTGGAGAGGAGAA TGA T 
GGTTTTGAGTCAGA TAAA TCA TATAATAATGA TAAGAAA TCAAGGTTACAAGATGAGAAG 
AAAGGTGATGGCGTTAGAGTTGGCTTCTTTCAATTGTTTCGGTTTTCTTCATCAACTGAC 
A TTTGGCTGA TGTTTGTGGGAAGTTTGTGTGCA TTTCTCCA TGGAA TAGCCCAGCCAGGC 

GTGCTACTCATTTTTGGCACAATGACAGATGTTTTTATTGACTACGACGTTGAGTTACAA 
GAACTCCAGA TTCCAGGAAAAGCA TGTGTGAA TAACACCA TTGTA TGGACTAACAGTTCC 
CTCAACCAGAACA TGACAAA TGGAACACG TTGTGGGTTGCTGAACATCGAGAGCGAAATG 
A TCAAA TTTGCCAGTTACTA TGCTGGAA TTGCTGTCGCAGTACTTA TCACAGGA TA TA TT 
CAAA TA TGCTTTTGGGTCA TTGCCGCAGCTCGTCAGA TACAGAAAATGAGAAAATTTTAC 
TTTAGGAGAA TAA TGAGAA TGGAAA TAGGGTGGTTTGACTGCAA TTCAGTGGGGGAGCTG 
AA TACAAGA TTCTCTGA TGA TA TTAA TAAAA TCAA TGA TGCCA TAGCTGACCAAA TGGCC 
CTTTTCA TTCAGCGCA TGACCTCGACCA TCTGTGGTTTCCTGTTGGGA TTTTTCAGGGGT 
TGGAAACTGACCTTGGTTA TTA TTTCTGTCAGCCCTCTCA TTGGGA TTGGAGCAGCCACC 
ATTGGTCTGAGTGTGTCCAAGTTTACGGACTATGAGCTGAAGGCCTATGCCAAAGCAGGG 
GTGGTGGCTGATGAAGTCATTTCATCAATGAGAACAGTGGCTGCTTTTGGTGGTGAGAAA 
AGAGAGGTTGAAAGGTA TGAGAAAAA TCTTGTGTTCGCCCAGCGTTGGGGAA TTAGAAAA 
GGAA TAGTGA TGGGATTCTTTACTGGA TTCGTGTGG TGTCTCA TCTTTTTGTGTTA TGCA 
GTGGCCTTCTGGTACGGCTCCACACTTGTCCTGGATGAAGGAGAATATACACCAGGAACC 
CTTGTCCAGATTTTCCTCAGTGTCATAGTAGGAGCTTTAAATCTTGGCAATGCCTCTCCT 
TGTTTGGAAGCCTTTGCAACTGGACGTGCAGCAGCCACCAG(^TTTTTGAGACXLA 
AGGAAACCCATCA TTGACTGCA TGTCAGAAGA TGGTTACAAGTTGGA TCGAA TCAAGGGT 
GAAA TTGAA TTCCATAA TGTGACCTTCCA TTA TCCTTCCAGACCAGAGGTGAAGA TTCTA 
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AA TGACCTCAACA TGGTCA TTAAACCAGGGGAAA TGACAGCTCTGGTAGGACCCAGTGGA 
GCTGGAAAAAGTACAGCACTGCAACTCA TTCAGCGA TTCTA TGACCCCTGTGAAGGAA TG 
GTGACCGTGGA TGGCCATGACA TTCGCTCTCTTAACA TTCAGTGGCTTAGAGATCAGA TT 
GGGA TAGTGGAGCAAGAGCCAGTTCTGTTCTCTACCACCA TTGCAGAAAA TA TTCGCTA T 
GGCAGAGAAGA TGCAACAA TGGAAGACA TAGTCCAAGCTGCCAAGGAGGCCAA TGCCTAC 
AACTTCA TCA TGGACCTGCCACAGCAA TTTGACACCCTTGTTGGAGAAGGAGGAGGCCAG 
A TGAGTGGTGGCCAGAAACAAAGGGTAGCTA TCG CCAGAGCCCTCA TCCGAAA TCCCAAG 
A TTCTGCTTTTGGACA TGGCCACCTCAGCTCTGGACAATGAGAGTGAAGCCA TGGTGCAA 
GAAGTGCTGAGTAAGATTCAGCATGGGCACACAATCATTTCAGTTGCTCATCGCTTGTCT 
ACGGTCAGAGCTGCAGA TACCATCA TTGGTTTTGAACA TGGCACTGCAGTGGAAAGAGGG 

ACCCATGAAGAATTACTGGAAAGGAAAGGTGTTTACTTCACTCTAGTGACTTTGCAAAGC 
CAGGGAAA TCAAGCTCTTAA TGAAGAGGACATAAAGGA TGCAACTGAAGA TGACATGCTT 
GCGAGGACCTTTAGCAGAGGGAGCTACCAGGA TAGTTTAAGGGCTTCCA TCCGGCAACGC 
TCCAAGTCTCAGCTTTCTTACCTGGTGCACGAACCTCCA TTAGCTGTTGTAGA TCA TAAG 
TCTACCTATGAAGAAGATAGAAAGGACAAGGACATTCCTGTGCAGGAAGAAGTTGAACCT 
GCCCCAGTTAGGAGGA TTCTGAAA TTCAGTGCTCCAGAA TGGCCCTACA TGCTGGTAGGG 
TCTGTGGGTGCAGCTGTGAACGGGACAG TCACACCCTTGTA TGCCTTTTTA TTCAGCCAG 
A TTCTTGGGACTTTTTCAA TTCCTGA TAAAGAGGAACAAAGGTCACAGA TCAA TGGTGTG 
TGCCTACTTTTTGTAGCAA TGGGCTGTGTA TCTCTTTTCACCCAA TTTCTACAGGGA TA T 
GCCTTTGCTAAA TCTGGGGAGCTCCTAACAAAAAGGCTACGTAAA TTTGGTTTCAGGGCA 
ATGCTGGGGCAAGATA TTGCCTGGTTTGA TGACCTCAGAAA TAGCCCTGGAGCATTGACA 
ACAAGACTTGCTACAGATGCTTCCCAAGTTCAAGGGGCTGCCGGCTCTCAGATCGGGATG 
A TAGTCAA TTCCTTCACTAACGTCACTGTGGCCA TGA TCATTGCCTTCTCCTTTAGCTGG 
AAGCTGAGCCTGGTCATCTTGTGCTTCTTCCCCTTCTTGGCTTTATCAGGAGCCACACAG 
ACCAGGA TGTTGACAGGATTTGCCTCTCGAGA TAAGCAGGCCCTGGAGA TGGTGGGACAG 
ATTACAAA TGAAGCCCTCAGTAACA TCCGCACTGTTGCTGGAA TTGGAAAGGAGAGGCGG 
TTCATTGAAGCACTTGAGACTGAGCTGGAGAJ^GCCCTTCAAGACAGCCATTCAGAAAGCC 
AA TA TTTACGGA TTCTGCTTTGCCTTTGCCCAGTGCA TCA TGTTTATTGCGAA TTCTGCT 
TCCTACAGA TA TGGAGGTTACTTAA TCTCCAA TGAGGGGCTCCA TTTCAGCTA TGTGTTC 
AGGGTGATCTCTGCAGTTGTACTGAGTGCAACAGCTCTTGGAAGAGCCTTCTCTTACACC 
CCAAGTTA TGCAAAAGCTAAAA TA TCAGCTGCACGCTTTTTTCAACTGCTGGACCGACAA 
CCCCCAA TCAGTGTA TACAA TA CTGCAGGTGAAAAA TGGGACAACTTCCAGGGGAAGA TT 
GA TTTTGTTGA TTGTAAA TTTACATA TCCTTCTCGACCTGACTCGCAAGTTCTGAA TGGT 
CTCTCAGTGTCGATTAGTCCAGGGCAGACACTGGCGTTTGTTGGGAGCAGTGGATGTGGC 
AAAAGCACTAGCA TTCAGCTGTTGGAACGTTTCTA TGA TCCTGA TCAAGGGAAGGTGA TG 
A TAGA TGGTCA TGACAGCAAAAAAGTAAA TGTCCAGTTCCTCCGCTCAAACA TTGGAATT 
GTTTCCCAGGAACCAGTGTTGTTTGCCTGTAGCA TAA TGGACAA TA TCAAGTA TGGAGAC 
AACACCAAAGAAA TTCCCATGGAAAGAGTCA TAGCAGCTGCAAAACAGGCTCAGCTGCA T 
GATTTTGTCATGTCACTCCCAGAGAAATATGAAACTAACGTTGGGTCCCAGGGGTCTCAA 
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CTCTCTAGAGGGGAGAAACAACGCA TTGCTA TTGCTCGGGCCA TTGTACGAGA TCCTAAA 
ATCTTGCTACTAGATGAAGCCACTTCTGCCTTAGACACAGAAAGTGAAAAGACGGTGCAG 
GTTGCTCTAGACAAAGCCAGAGAGGGTCGGACCTGCA TTGTCA TTGCCCA TCGCTTGTCC 
ACCATCCAGAACGCGGA TA TCA TTGCTGTCA TGGCACAGGGGGTGGTGA TTGAAAAGGGG 
ACCCATGAAGAACTGATGGCCCAAAAAGGAGCCTACTACAAACTAGTCACCACTGGATCC 
CCCA TCAGTTGACCCAA TGCAAGAA TCTCAGACACACA TGACGCACCAGTTACAGGGGTT 
GTTTTTAAAGAAAAAAACAA TCCCAGCACGAGGGA TTGCTGGGA TTGTTTTTTCTTTAAA 
GAAGAA TNTNNNTA TTTTACTTTTACNNNCNTTTTCCTACA TCGGAA TCCAANCTAA TTT 
CTAA TGGCCTTCCA TAA TAA TTCTGCTTTAGA TGTGTA TACAGAAAA TGAAAGAAACTAG 
GGTCCATGTGAGGGAAAACCCAATGTCAAGTGGCAGCTCAGCCACCACTCAGTGCTTCTC 
TGTGCAGGAGCCAGTCCTGATTAATATGTGGGAATTAGTGAGACATCAGGGAGTAAGTGA 
CACTTTGAACTCCTCAAGGACAGAGAACTGTCTTTCATTTTTGAACCCTCGGTGTACACA 
GAGGCGGGTCTGTAACAGGCAATCAACAAACGTTTCTTGAGCTAGACCAAGGTCAGATTT 
GAAAAGAACAGAAGGACTGAAGACCAGCTGTGTTTCTTAACTAAATTTGTCTTTCAAGTG 
AAACCAGCTTCCTTCA TCTCTAAGGCTAAGGA TAGGGAAAGGGTGGGA TGCTCTCANGCT 
GAGGGAGGCANAAAGGGAAAGTA TTANCA TGAGCTTTCCANTTAGGGCTGTTGA TTTA TG 
CTTTAACTTCANANTGAGTGTAGGGTGGTGANNCTA 
ABCG2 GENBANK : AIT1 03 79 6 

TTTAGGAACGCACCGTGCACATGCTTGGTGGTCTTGTTAAGTGGAAACTGCTGCTTTAGA 
GTTTGTTTGGAAGGTCCGGGTGACTCATCCCAACATTTACATCCTTAATTGTTAAAGCGC 
TGCCTCCGAGCGCACGCA TCCTGAGA TCCTGAGCCTTTGGTTAAGACCGAGCTCTA TTAA 
GCTGAAAAGA TAAAAACTCTCCAGATGTCTTCCAGTAA TGTCGAAGTTTTTA TCCCAGTG 
TCACAAGGAAACACCAATGGCTTCCCCGCGACAGTTTCCAATGACCTGAAGGCATTTACT 
GAAGGAGCTGTGTTAAGTTTTCA TAACA TCTGCTATCGAGTAAAACTGAAGAGTGGCTTT 
CTACCTTGTCGAAAACCAGTTGAGAAAGAAATATTA TCGAATATCAA TGGGATCA TGAAA 
CCTGGTCTCAACGCCATCCTGGGACCCACAGGTGGAGGCAAATCTTCGTTATTAGATGTC 
TTAGCTGCAAGGAAAGA TCCAAGTGGA TTA TCTGGAGA TGTTCTGA TAAA TGGAGCACCG 
CGACCTGCCAA TTTCAAA TGTAA TTCAGG TTACGTGGTACAAGATGA TGTTGTGA TGGGC 
ACTCTGACGGTGAGAGAAAACTTACAGTTCTCAGCAGCTCTTCGGCTTGCAACAACTATG 
ACGAA TCA TGAAAAAAACGAACGGA TTAACAGGGTCA TTGAAGAGTTAGGTCTGGA TAAA 
GTGGCAGACTCCAAGGTTGGAACTCAGTTTATCCGTGGTGTGTCTGGAGGAGAAAGAAAA 
AGGACTAGTATAGGAATGGAGCTTATCACTGATCCTTCCATCTTGTCCTTGGATGAGCCT 
ACAACTGGCTTAGACTCAAGCACAGCAAA TGCTGTCCTTTTGCTCCTGAAAAGGA TGTCT 
AAGCAGGGACGAACAA TCA TCTTCTCCATTCA TCAGCCTCGA TA TTCCA TCTTCAAGTTG 
TTTGA TAGCCTCACCTTA TTGGCCTCAGGAAGACTTA TGTTCCACGGGCCTGCTCAGGAG 
GCCTTGGGATACTTTGAA TCAGCTGGTTA TCACTGTGAGGCCTA TAA TAACCCTGCAGAC 
TTCTTCTTGGACA TCA TTAA TGGAGA TTCCACTGCTGTGGCA TTAAACAGAGAAGAAGAC 
TTTAAAGCCACAGAGA TCA TAGAGCCTTCCAAGCAGGA TAAGCCACTCA TAGAAAAA TTA 
GCGGAGA TTTA TGTCAACTCCTCCTTCTACAAAGAGACAAAAGCTGAATTACA TCAACTT 



WO 00/18912 



- 29/42 - 



PCT/EP99/06991 



TCCGGGGGTGAGAAGAAGAAGAAGA TCACAGTCTTCAAGGAGA TCAGCTACACCACCTCC 
TTCTGTCA TCAACTCAGA TGGGTTTCCAAGCGTTCA TTCAAAAACTTGCTGGGTAA TCCC 

GAGGCCTCTATAGCTCAGATCATTGTCACAGTCGTACTGGGACTGGTTATAGGTGCCATT 
TACTTTGGGCTAAAAAA TGA TTCTACTGGAA TCCAGAACAGAGCTGGGG TTCTCTTCTTC 

CTGACGACCAACCAGTGTTTCAGCAGTGTTTCAGCCGTGGAACTCTTTGTGGTAGAGAAG 
AAGCTCTTCA TACA TGAA TACATCAGCGGA TACTACAGAGTGTCA TCTTA TTTCCTTGGA 
AAACTGTTA TCTGA TTTA TTACCCA TGAGGA TGTTACCAAGTA TTA TA TTTACCTGTA TA 
GTGTACTTCATGTTAGGATTGAAGCCAAAGGCAGATGCCTTCTTCGTTATGATGTTTACC 
CTTA TGA TGGTGGCTTA TTCAGCCAGTTCCATGGCACTGGCCATAGCAGCAGGTCAGAGT 
GTGGTTTCTGTAGCAACACTTCTCA TGACCATCTGTTTTGTGTTTA TGA TGA TTTTTTCA 
GGTCTGTTGGTCAATCTCACAACCA TTGCA TCTTGGCTGTCA TGGCTTCAGTACTTCAGC 
A TTCCACGA TA TGGA TTTACGGCTTTGCAGCA TAA TGAA TTTTTGGGACAAAACTTCTGC 
CCAGGACTCAA TGCAACAGGAAACAA TCCTTGTAACTA TGCAACA TGTACTGGCGAAGAA 

TATTTGGTAAAGCAGGGCATCGATCTCTCACCCTGGGGCTTGTGGAAGAATCACGTGGCC 
TTGGCTTGTA TGA TTGTTA TTTTCCTCACAA TTGCCTACCTGAAA TTGTTA TTTCTTAAA 
AAA TA TTCTTAAA TTTCCCCTTAA TTCAGTA TGA TTTA TCCTCACA TAAAAAAGAAGCAC 
TTTGA TTGAAGTA TTCAA TCAAGTTTTTTTGTTGTTTTCTGTTCCCTTGCCA TCACACTG 
TTGCACAGCAGCAA TTGTTTTAAAGAGA TACA TTTTTAGAAA TCACAACAAACTGAA TTA 
AACA TGAAAGAACCCAAGACA TCA TGTA TCGCA TA TTAGTTAA TCTCCTCAGACAGTAAC 
CA TGGGGAAGAAA TCTGGTCTAA TTTA TTAA TCTAAAAAAGGAGAA TTGAA TTCTGGAAA 
CTCCTGACAAGTTA TTACTGTCTCTGGCA TTTGTTTCCTCA TCTTTAAAA TGAA TAGGTA 
GGTTAGTAGCCCTTCAGTCTTAA TACTTTATGATGCTATGGTTTGCCA TTA TTTAA TATA 
TGACAAA TGTA TTAA TGCTA TACTGGAAA TGTAAAA TTGAAAA TA TGTTGGAAAAAAGA T 
TCTGTCTTA TAGGGTAAAAAAAGCCACCGGTGA TAGAAAAAAAA TCTTTTTGA TAAGCAC 
ATTAAAGTTAATAGAACTT 
ABCC5 GENBANK : AF1 04942 

CCGGGCAGGTGGCTCATGCTCGGGAGCGTGGTTGAGCGGCTGGCGCGGTTGTCCTGGAGC 
AGGGGCGCAGGAA TTCTGA TGTGAAACTAACAGTCTGTGAGCCCTGGAACCTCCGCTCAG 
AGAAGA TGAAGGA TA TCGACA TAGGAAAAGAG TA TA TCA TCCCCAGTCCTGGGTA TAGAA 
GTGTGAGGGAGAGAACCAGCACTTCTGGGACGCACAGAGACCGTGAAGATTCCAAGTTCA 
GGAGAACTCGACCGTTGGAATGCCAAGATGCCTTGGAAACAGCAGCCCGAGCCGAGGGCC 
TCTCTCTTGA TGCCTCCA TGCA TTCTCAGCTCAGAA TCCTGGA TGAGGAGCA TCCCAAGG 

GAAAGTACCATCATGGCTTGAGTGCTCTGAAGCCCATCCGGACTACTTCCAAACACCAGC 

CCCGTGTGGCCCACAAGAAGGGGGAGCTCTCAATGGAAGACGTGTGGTCTCTGTCCAAGC 
ACGAGTCTTCTGACGTGAACTGCAGAAGACTAGAGAGACTGTGGCAAGAAGAGCTGAATG 
AAGTTGGGCCAGACGCTGCTTCCCTGCGAAGGGTTGTGTGGATCTTCTGCCGCACCAGGC 
TCA TCCTGTCCA TCGTGTGCCTGA TGA TCACGCAGCTGGCTGGCTTCAGTGGACCAGCCT 

TCATGGTGAAACACCTCTTGGAGTATACCCAGGCAACAGAGTCTAACCTGCAGTACAGCT 
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TGTTGTTAGTGCTGGGCCTCCTCCTGACGGAAATCGTGCGGTCTTGGTCGCTTGCACTGA 
CTTGGGCA TTGAA TTACCGAACCGGTGTCCGCTTGCGGGGGGCCA TCCTAACCA TGGCA T 
TTAAGAAGA TCCTTAAGTTAAAGAACA TTAAAGAGAAA TCCCTGGGTGAGCTCA TCAACA 
TTTGCTCCAACGA TGGGCAGAGAA TGTTTGAGGCAGCAGCCGTTGGCAGCCTGCTGGCTG 
GAGGACCCGTTGTTGCCATCTTAGGCA TGA TTTA TAA TGTAA TTA TTCTGGGACCAACAG 
GCTTCCTGGGA TCAGCTGTTTTTA TCCTCTTTTACCCAGCAA TGA TGTTTGCA TCACGGC 
TCACAGCA TA TTTCAGGAGAAAA TGCGTGGCCGCCACGGA TGAA CGTGTCCAGAA GA TGA 
A TGAAGTTCTTACTTACA TTAAA TTTA TCAAAA TGTA TGCCTGGGTCAAAGCA TTTTCTC 
AGAGTGTTCAAAAAA TCCGCGAGGAGGAGCGTCGGA TA TTGGAAAAAGCCGGGTACTTCC 
AGGGTA TCACTGTGGGTGTGGCTCCCA TTGTGGTGGTGA TTGCCAGCGTGGTGACCTTCT 
CTGTTCA TA TGACCCTGGGCTTCGA TCTGACAGCAGCACAGGCTTTCACAGTGGTGACAG 
TCTTCAA TTCCA TGACTTTTGCTTTGAAAGTAACACCGTTTTCAGTAAAGTCCCTCTCAG 
AAGCCTCAGTGGCTGTTGACAGA TTTAAGAGTTTGTTTCTAA TGGAAGAGGTTCACATGA 
TAAAGAACAAACCAGCCAGTCCTCACA TCAAGA TAGAGA TGAAAAA TGCCACCTTGGCA T 
GGGACTCCTCCCACTCCAGTATCCAGAACTCGCCCAAGCTGACCCCCAAAATGAAAAAAG 
ACAAGAGGGCTTCCAGGGGCAAGAAAGAGAAGGTGAGGCAGCTGCAGCGCACTGAGCATC 
AGGCGGTGCTGGCAGAGCAGAAAGGCCACCTCCTCCTGGACAG TGACGAGCGGCCCAGTC 
CCGAAGAGGAAGAAGGCAAGCACATCCACCTGGGCCACCTGCGCTTACAGAGGACACTGC 
&CAGCATCGATCTGGAGATCCAAGAGGGTAAACTGGTTGGAATCTGCGGCAGTGTGGGAA 
GTGGAAAAACCTCTCTCA TTTCAGCCA TTTTAGGCCAGATGACGCTTCTAGAGGGCAGCA 
TTGCAA TCAGTGGAACCTTCGCTTATGTGGCCCAGCAGGCCTGGA TCCTCAA TGCTACTC 
TGAGAGACAACA TCCTGTTTGGGAAGGAA TA TGA TGAAGAAAGA TACAACTCTGTGCTGA 
ACAGCTGCTGCCTGAGGCCTGACCTGGCCA TTCTTCCCAGCAGCGACCTGACGGAGA TTG 
GAGAGCGAGGAGCCAACCTGAGCGGTGGGCAGCGCCAGAGGATCAGCCTTGCCCGGGCCT 
TGTA TAGTGACAGGAGCA TCTACA TCCTGGACGACCCCCTCAGTGCCTTAGA TGCCCA TG 
TGGGCAACCACATCTTCAATAGTGCTATCCGGAAACATCTCAAGTCCAAGACAGTTCTGT 
TTGTTACCCACCAGTTACAGTACCTGGTTGACTGTGATGAAGTGATCTTCATGAAAGAGG 
GCTGTATTACGGAAAGAGGCACCCATGAGGAACTGATGAA TTTAAATGGTGACTA TGCTA 
CCA TTTTTAA TAAC CTGTTGCTGGGAGAGACACCGCCAGTTGAGA TCAA TTCAAAAAAGG 
Al^CCAGTGGTTCACAGAAGAAGTCACAAGACAAGGGTCCTAAAACAGGAT 
&GGAAAAAGCAGTAAAGCCAGAGGAAGGGCAGCTTGTGCAGCTGGAAGAGAAAGGGCAGG 
GTTCAGTGCCCTGGTCAGTATATGGTGTCTACATCCAGGCTGCTGGGGGCCCCTTGGCAT 
TCCTGGTTA TTA TGGCCCTTTTCA TGCTGAA TGTAGGCAGCACCGCCTTCAGCACCTGGT 
GGTTGAGTTACTGGATCAAGCAAGGAAGCGGGAACACCACTGTGACTCGAGGGAACGAGA 
CCTCGGTGAGTGACAGCA TGAAGGACAA TCCTCA TA TGCAGTACTA TGCCAGCA TCTACG 
CCCTCTCCA TGGCAGTCA TGCTGA TCCTGAAAGCCA TTCGAGGAGTTGTCTTTGTCAAGG 
GCACGCTGCGAGCTTCCTCCCGGCTGCA TGACGAGCTTTTCCGAAGGA TCCTTCGAAGCC 
CTA TGAAGTTTTTTGACACGACCCCCACAGGGAGGA TTCTCAACAGGTTTTCCAAAGACA 
TGGA TGAAGTTGACGTGCGGCTGCCGTTCCAGGCCGAGA TGTTCA TCCAGAACGTTA TCC 
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TGGTGTTCTTCTGTGTGGGAATGATCGCAGGAGTCTTCCCGTGGTTCCTTGTGGCAGTGG 
GGCCCCTTGTCATCCTCTTTTCAGTCCTGCACATTGTCTCCAGGGTCCTGA TTCGGGAGC 
TGAAGCGTCTGGACAA TA TCACGCAGTCACCTTTCCTCTCCCACA TCACGTCCAGCA TAC 
AGGGCCTTGCCACCA TCCACGCCTACAA TAAAGGGCAGGAGTTTCTGCACAGA TACCAGG 
AGCTGCTGGATGACAACCAAGCTCCTTTTTTTTTGTTTACGTGTGCGATGCGGTGGCTGG 
CTGTGCGGCTGGACCTCATCAGCA TCGCCCTCA TCACCACCACGGGGCTGA TGA TCGTTC 
TTA TGCACGGGCAGA TTCCCCCAGCCTA TGCGGGTCTCGCCA TCTCTTA TGCTG TCCAGT 
TAACGGGGCTGTTCCAGTTTACGGTCAGACTGGCA TCTGAGACAGAAGCTCGA TTCACCT 
CGGTGGAGAGGA TCAA TCACTACA TTAAGACTCTGTCCTTGGAAGCACCTGCCAGAA TTA 
AGAACAAGGCTCCCTCCCCTGACTGGCCCCAGGAGGGAGAGGTGACCTTTGAGAACGCAG 
AGATGAGGTACCGAGAAAACCTCCCTCTTGTCCTAAAGAAAGTA TCCTTCACGA TCAAAC 
CTAAAGAGAAGATTGGCATTGTGGGGCGGACAGGATCAGGGAAGTCCTCGCTGGGGATGG 
CCCTCTTCCGTCTGGTGGAGTTA TCTGGAGGCTGCA TCAAGA TTGA TGGAGTGAGAATCA 

GTGATATTGGCCTTGCCGACCTCCGAAGCAAACTCTCTATCATTCCTCAAGAGCCGGTGC 
TGTTCAGTGGCACTGTCAGA TCAAA TTTGGACCCCTTCAACCAGTACACTGAAGACCAGA 
TTTGGGA TGCCCTGGAGAGGACACACA TGAAAGAATGTA TTGCTCAGCTACCTCTGAAAC 
TTGAA TCTGAAGTGA TGGAGAA TGGGGA TAACTTCTCAGTGGGGGAACGGCAGCTCTTGT 
GCA TAGCTAGAGCCCTGCTCCGCCACTGTAAGA TTCTGA TTTTAGA TGAAGCCACAGCTG 
CCA TGGACACAGAGACAGACTTATTGATTCAAGAGACCA TCCGAGAAGCATTTGCAGACT 
GTACCATGCTGACCA TTGCCCATCGCCTGCACACGGTTCTAGGCTCCGATAGGATTA TGG 
TGCTGGCCCAGGGACAGGTGGTGGAGTTTGACACCCCATCGGTCCTTCTGTCCAACGACA 
GTTCCCGATTCTATGCCATGTTTGCTGCTGCAGAGAACAAGGTCGCTGTCAAGGGCTGAC 
TCCTCCCTGTTGACGAAGTCTCTTTTCTTTAGAGCA TTGCCA TTCCCTGCCTGGGGCGGG 
CCCCTCATCGCGTCCTCCTACCGAAACCTTGCCTTTCTCGA TTTTA TCTTTCGCACAGCA 
GTTCCGGA TTGGCTTGTGTGTTTCACTTTTAGGGAGAGTCA TA TTTTGATTA TTGTATTT 
A TTCCA TA TTCA TGTAAACAAAA TTTAGTTTTTGTTCTTAA TTGCACTCTAAAAGGTTCA 
GGGAACCGTTATTA TAA TTGTA TCAGAGGCCTA TAA TGAAGCTTTA TACGTGTAGCTA TA 
TCTA TATA TAA TTCTGTACA TAGCCTA TA TTTACAGTGAAAA TGTAAGCTGTTTA TTTTA 
TA TTAAAA TAAGCACTGTGCTAA TAACAGTGCA TA TTCCTTTCTA TCA TTTTTGTACAGT 
TTGCTGTACTAGAGA TCTGGTTTTGCTATTAGACTGTAGGAAGAGTAGCA TTTCA TTCTT 
CTCTAGCTGGTGGTTTCACGGTGCCAGGTTTTCTGGGTGTCCAAAGGAAGACGTGTGGCA 
ATAGTGGGCCCTCCGACAGCCCCCTCTGCCGCCTCCCCACAGCCGCTCCAGGGGTGGCTG 
GAGACGGGTGGGCGGCTGGAGACCATGCAGAGCGCCGTGAGTTCTCAGGGCTCCTGCCTT 
CTGTCCTGGTGTCACTTACTGTTTCTGTCAGGAGAGCAGCGGGGCGAAGCCCAGGCCCCT 
TTTCACTCCCTCCA TCAAGAA TGGGGA TCACAGAGACA TTCCTCCGAGCCGGGGAGTTTC 
TTTCCTGCCTTCTTCTTTTTGCTGTTGTTTCTAAACAAGAA TCAGTCTA TCCACAGAGAG 
TCCCACTGCCTCAGGTTCCTATGGCTGGCCACTGCACAGAGCTCTCCAGCTCCAAGACCT 
GTTGGTTCCAAGCCCTGGAGCCAACTGCTGCTTTTTGAGGTGGCACTTTTTCATTTGCCT 
ATTCCCACACCTCCACAGTTCAGTGGCAGGGCTCAGGATTTCGTGGGTCTGTTTTCCTTT 
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CTCACCGCAGTCGTCGCACAGTCTCTCTCTCTCTCTCCCCTCAAAGTCTGCAACTTTAAG 
CAGCTCTTGCTAATCAGTGTCTCACACTGGCGTAGAAGTTTTTGTACTGTAAAGAGACCT 
ACCTCAGGTTGCTGGTTGCTGTGTGGTTTGGTGTGTTCCCGCAAACCCCCTTTGTGCTGT 
GGGGCTGGTAGCTCAGGTGGGCGTGGTCACTGCTGTCATCAGTTGAATGGTCAGCGTTGC 
ATGTCGTGACCAACTAGACATTCTGTCGCCTTAGCATGTTTGCTGAACACCTTGTGGAAG 
CAAAAA TCTGAAAA TGTGAA TAAAA TTA TTTTGGA TTTTGTAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAA 

ABCA5 Acc.Nr.; AF000148 GENBANK: HSAF000148 

GCCAGAGGCGCTCTTAACGGCGTTTATGTCCTTTGCTGTCTGAGGGGCCTCAGCTCTGAC 
CAATCTGGTCTTCGTGTGGTCATTAGCATGGGCTTCGTGAGACAGATACAGCTTTTGCTC 
TGGAAGAACTGGACCCTGCGGAAAAGGCAAAAGATTCGCTTTGTGGTGGAACTCGTGTGG 
CCTTTA TCTTTA TTTCTGGTCTTGA TCTGG TTAAGGAA TGCCAACCCGCTCTACAGCCA T 
CA TGAA TGCCA TTTCCCCAACAAGGCGA TGCCCTCAGCAGGAA TGCTGCCG TGGCTCCAG 
GGGATCTTCTGCAA TGTGAACAA TCCCTGTTTTCAAAGCCCCACCCCAGGAGAA TCTCCT 
GGAATTGTG TCAAACTA TAACAACTCCA TCTTGGCAAGGG TA TA TCGAGA TTTTCAAGAA 
CTCCTCA TGAATGCACCAGAGAGCCAGCACCTTGGCCGTATTTGGACAGAGCTACACA TC 
TTGTCCCAATTCATGGACACCCTCCGGACTCACCCGGAGAGAATTGCAGGAAGAGGAATA 
CGAA TAAGGGA TA TCTTGAAAGA TGAAGAAACACTGACACTA TTTCTCA TTAAAAACA TC 
GGCCTGTCTGACTCAGTGGTCTACCTTCTGATCAACTCTCAAGTCCGTCCAGAGCAGTTC 
GCTCATGGAGTCCCGGACCTGGCGCTGAAGGACATCGCCTGCAGCGAGGCCCTCCTGGAG 
CGCTTCATCATCTTCAGCCAGAGACGCGGGGCAAAGACGGTGCGCTATGCCCTGTGCTCC 
CTCTCCCAGGGCACCCTACAGTGGATAGAAGACACTCTGTATGCCAACGTGGACTTCTTC 
AAGCTCTTCCGTGTGCTTCCCACACTCCTAGACAGCCGTTCTCAAGGTATCAATCTGAGA 
TCTTGGGGAGGAATA TTA TCTGA TA TGTCACCAAGAA TTCAAGAGTTTA TCCA TCGGCCG 
AGTATGCAGGACTTGCTGTGGGTGACCAGGCCCCTCATGCAGAATGGTGGTCCAGAGACC 
TTTACAAAGCTGA TGGGCA TCCTGTCTGACCTCCTGTGTGGCTACCCCGAGGGAGGTGGC 
TCTCGGGTGCTCTCCTTCAACTGGTATGAAGACAATAACTATAAGGCCTTTCTGGGGATT 
GACTCCACAAGGAAGGA TCCTA TCTA TTCTTA TGACAGAAGAACAACA TCCTTTTGTAA T 
GCATTGA TCCAGAGCCTGGAGTCAAA TCCTTTAACCAAAA TCGCTTGGAGGGCGGCAAAG 
CCTTTGCTGA TGGGAAAAA TCCTGTACACTCCTGATTCACCTGCAGCACGAAGGA TACTG 
AAGAATGCCAACTCAACTTTTGAAGAACTGGAACACGTTAGGAAGTTGGTCAAAGCCTGG 
GAAGAAGTAGGGCCCCAGA TCTGGTACTTCTTTGACAACAGCACACAGA TGAACATGA TC 
AGAGATACCCTGGGGAACCCAACAGTAAAAGACTTTTTGAATAGGCAGCTTGGTGAAGAA 
GGTATTACTGCTGAAGCCATCCTAAACTTCCTCTACAAGGGCCCTCGGGAAAGCCAGGCT 
GACGACA TGGCCAACTTCGACTGGAGGGACA TA TTTAACA TCACTGA TCGCACCCTCCGC 
CTGGTCAA TCAATACCTGGAGTGCTTGGTCCTGGA TAAGTTTGAAAGCTACAA TGA TGAA 
ACTCAGCTCACCCAACGTGCCCTCTCTCTACTGGAGGAAAACATGTTCTGGGCCGGAGTG 
GTATTCCCTGACATGTATCCCTGGACCAGCTCTCTACCACCCCACGTGAAGTATAAGATC 
CGAA TGGACA TAGACG TGGTGGAGAAAACCAA TAAGA TTAAAGACAGGTA TTGGGA TTCT 
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GGTCCCAGAGCTGA TCCCGTGGAAGA TTTCCGGTACA TCTGGGGCGGGTTTGCCTA TCTG 
CAGGACATGGTTGAACAGGGGATCACAAGGAGCCAGGTGCAGGCGGAGGCTCCAGTTGGA 
A TCTACCTCCAGCAGA TGCCCTACCCCTGCTTCGTGGACGA TTCTTTCA TGA TCA TCCTG 
AACCGCTGTTTCCCTA TCTTCA TGGTGCTGGCA TGGA TCTACTCTGTCTCCA TGACTGTG 
AAGAGCA TCGTCTTGGAGAAGGAGTTGCGACTGAAGGAGACCTTGAAAAA TCAGGGTGTC 
TCCAA TGCAGTGA TTTGGTGTACCTGGTTCCTGGACAGCTTCTCCA TCA TGTCGA TGAGC 
A TCTTCCTCCTGACGATA TTCA TCA TGCATGTAAGAA TCCTACA TTACAGCGACCCA TTC 
ATCCTCTTCCTGTTCTTGTTGGCTTTCTCCACTGCCACCA TCA TGCTGTGCTTTCTGCTC 
AGCACCTTCTTCTCCAAGGCCAGTCTGGCAGCAGCCTGTAGTGGTGTCATCTATTTCACC 
CTCTACCTGCCACACA TCCTGTGCTTCGCCTGGCAGGACCGCA TGACCGCTGAGCTGAAG 
AAGGCTGTGAGCTTACTGTCTCCGGTGGCATTTGGATTTGGCACTGAGTACCTGGTTCGC 
TTTGAAGAGCAAGGCCTGGGGCTGCAGTGGAGCAACATCGGGAACA.GTCCCACGGAAGGG 
GACGAATTCAGCTTCCTGCTGTCCATGCAGA TGATGCTCCTTGATGCTGCTGTCTA TGGC 
TTACTCGCTTGGTACCTTGA TCAGGTGTTTCCAGGAGACTA TGGAACCCCACTTCCTTGG 
TACTTTCTTCTACAAGAGTCGTATTGGCTTGGCGGTGAAGGGTGTTCAACCAGAGAAGAA 
AGAGCCCTGGAAAAGACCGAGCCCCTAACAGAGGAAACGGAGGATCCAGAGCACCCAGAA 
GGAATACACGACTCCTTCTTTGAACGTGAGCATCCAGGGTGGGTTCCTGGGGTATGCGTG 
AAGAA TCTGGTAAAGA TTTTTGAGCCCTCCGGCCGGCCAGCTGTGGACCGTCTGAACATC 
ACCTTCTACGAGAACCAGATCACCGCATTCCTGGGCCACAATGGAGCTGGGAAAACCACC 
ACCTTGTCCATCCTGACGGGTCTGTTGCCACCAACCTCTGGGACTGTGCTCGTTGGGGGA 
AGGGACATTGAAACCAGCCTGGATGCAGTCCGGCAGAGCCTTGGCATGTGTCCACAGCAC 
AACA TCCTGTTCCACCACCTCACGGTGGCTGAGCACA TGCTGTTCTA TGCCCAGCTGAAA 
GGAAAGTCCCAGGAGGAGGCCCAGCTGGAGA TGGAAGCCA TGTTGGAGGACACAGGCCTC 
CACCACAAGCGGAATGAAGAGGCTCAGGACCTA TCAGGTGGCA TGCAGAGAAAGCTGTCG 
GTTGCCA TTGCCTTTGTGGGAGA TGCCAAGGTGGTGA TTCTGGACGAACCCACCTCTGGG 
GTGGACCCTTACTCGAGACGCTCAATCTGGGATCTGCTCCTGAAGTATCGCTCAGGCAGA 
ACCA TCA TCA TGTCCACTCACCACA TGGACGAGGCCGACCTCCTTGGGGACCGCA TTGCC 
A TCA TTGCCCAGGGAAGGCTCTACTGCTCAGGCACCCCACTCTTCCTGAAGAACTGCTTT 
GGCACAGGCTTGTACTTAACCTTGGTGCGCAAGA TGAAAAACA TCCAGAGCCAAAGGAAA 
GGCAGTGAGGGGACCTGCAGCTGCTCGTCTAAGGGTTTCTCCACCACGTGTCCAGCCCAC 
GTCGA TGACCTAACTCCAGAACAAGTCCTGGATGGGGA TGTAAATGAGCTGA TGGA TGTA 
GTTCTCCACCATGTTCCAGAGGCAAAGCTGGTGGAGTGCA TTGGTCAAGAACTTA TCTTC 
CTTCTTCCAAA TAAGAACTTCAAGCACAGAGCA TA TGCCAGCCTTTTCAGAGAGCTGGAG 
GAGACGCTGGCTGACCTTGGTCTCAGCAGTTTTGGAATTTCTGACACTCCCCTGGAAGAG 
A TTTTTCTGAAGGTCACGGAGGA TTCTGA TTCAGGACCTCTGTTTGCGGGTGGCGCTCAG 
GAGAAAAGAGAAAACGTCAACCCCCGACACCCCTGCTTGGGTCCCAGAGAGAAGGCTGGA 
CAGACACCCCAGGACTCCAATGTCTGCTCCCCAGGGGCGCCGGCTGCTCACCCAGAGGGC 
CAGCCTCCCCCAGAGCCAGAGTGCCCAGGCCCGCAGCTCAACACGGGGACACAGCTGGTC 
CTCCAGCATGTGCAGGCGCTGCTGGTCAAGAGATTCCAACACACCATCCGCAGCCACAAG 
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GACTTCCTGGCGCAGATCGTGCTCCCGGCTACCTTTGTGTTTTTGGCTCTGATGCTTTCT 
A TTGTTA TCCCTCCTTTTGGCGAA TACCCCGCTTTGACCCTTCACCCCTGGA TA TA TGGG 
CAGCAGTACACCTTCTTCAGCA TGGA TGAACCAGGCAGTGAGCAGTTCACGGTACTTGCA 
GACGTCCTCCTGAATAAGCCAGGCTTTGGCAACCGCTGCCTGAAGGAAGGGTGGCTTCCG 
GAGTACCCCTGTGGCAACTCAACACCCTGGAAGACTCCTTCTGTGTCCCCAAACATCACC 
CAGCTGTTCCAGAAGCAGAAA TGGACACAGGTCAACCCTTCACCA TCCTGCAGGTGCAGC 
ACCAGGGAGAAGCTCACCATGCTGCCAGAGTGCCCCGAGGGTGCCGGGGGCCTCCCGCCC 
CCCCAGAGAACACAGCGCAGCACGGAAA TTCTACAAGACCTGACGGACAGGAACA TCTCC 
GACTTCTTGGTAAAAACGTATCCTGCTCTTATAAGAAGCAGCTTAAAGAGCAAATTCTGG 
GTCAA TGAACAGAGGTATGGAGGAA TTTCCA TTGGAGGAAAGCTCCCAGTCGTCCCCATC 
ACGGGGGAAGCACTTGTTGGGTTTTTAAGCGACCTTGGCCGGA TCA TGAA TGTGAGCGGG 
GGCCCTA TCACTAGAGAGGCCTCTAAAGAAA TACCTGA TTTCCTTAAACA TCTAGAAACT 
GAAGACAACATTAAGGTGTGGTTTAATAACAAAGGCTGGCATGCCCTGGTCAGCTTTCTC 
AATGTGGCCCACAACGCCATCTTACGGGCCAGCCTGCCTAAGGACAGGAGCCCCGAGGAG 
TA TGGAA TCACCGTCA TTAGCCAACCCCTGAACCTGACCAAGGAGCAGCTCTCAGAGA TT 
ACAGTGCTGACCACTTCAGTGGA TGCTGTGGTTGCCA TCTGTGTGA TTTTCTCCA TGTCC 
TTCGTCCCAGCCAGCTTTGTCCTTTA TTTGA TCCAGGAGCGGGTGAACAAA TCCAAGCAC 
CTCCAGTTTATCAGTGGAGTGAGCCCCACCACCTACTGGGTGACCAACTTCCTCTGGGAC 
A TCGTGAATTATTCCGTGAGTGCTGGGCTGGTGGTGGGCA TCTTCA TCGGGTTTCAGAAG 
AAAGCCTACACTTCTCCAGAAAACCTTCCTGCCCTTGTGGCACTGCTCCTGCTGTATGGA 
TGGGCGGTCATTCCCATGATGTACCCAGCATCCTTCCTGTTTGATGTCCCCAGCACAGCC 
TA TGTGGCTTTA TCTTGTGCTAA TCTGTTCA TCGGCA TCAACAGCAGTGCTA TTACCTTC 
A TCTTGGAA TTA TTTGAGAA TAACCGGACGCTGCTCAGGTTCAACGCCGTGCTGAGGAAG 
CTGCTCA TTGTCTTCCCCCACTTCTGCCTGGGCCGGGGCCTCA TTGACCTTGCACTGAGC 
CAGGCTGTGACAGA TGTCTA TGCCCGGTTTGGTGAGGAGCACTCTGCAAA TCCGTTCCAC 
TGGGACCTGATTGGGAAGAACCTGTTTGCCATGGTGGTGGAAGGGGTGGTGTACTTCCTC 
CTGACCCTGCTGGTCCAGCGCCACTTCTTCCTCTCCCAA TGGA TTGCCGAGCCCACTAAG 
GAGCCCA TTGTTGA TGAAGA TGA TGA TGTGGCTGAAGAAAGACAAAGAA TTA TTACTGGT 
GGAAA TAAAACTGACA TCTTAAGGCTACATGAACTAACCAAGATTTA TCCGGGCACCTCC 
AGCCCAGCAGTGGACAGGCTGTGTGTCGGAGTTCGCCCTGGAGAGTGCTTTGGCCTCCTG 
GGAGTGAA TGGTGCCGGCAAAACAACCACA TTCAAGA TGCTCACTGGGGACAACACAGTG 
ACCTCAGGGGA TGCCACCGTAGCAGGCAAGAG TATTTTAACCAA TA TTTCTGAAGTCCA T 
CAAAA TA TGGGCTACTGTCCTCAGTTTGA TGCAATCGA TGAGCTGCTCACAGGACGAGAA 
CATCTTTACCTTTATGCCCGGCTTCGAGGTGTACCAGCAGAAGAAATCGAAAAGGTTGCA 
AACTGGAGTATTAAGAGCCTGGGCCTGACTGTCTACGCCGACTGCCTGGCTGGCACGTAC 
AGTGGGGGCAACAAGCGGAAACTCTCCACAGCCA TCGCACTCA TTGGCTGCCCACCGCTG 
GTGCTGCTGGATGAGCCCACCACAGGGATGGACCCCCAGGCACGCCGCATGCTGTGGAAC 
GTCA TCGTGAGCA TCA TCAGAGAAGGGAGGGCTGTGG TCCTCACA TCCCACAGCA TGGAA 
GAA TGTGAGGCACTGTGTACCCGGCTGGCCA TCATGGTAAAGGGCGCCTTTCGA TGTA TG 
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GGCACCA TTCAGCA TCTCAAG TCCAAA TTTGGAGA TGGCTA TA TCGTCACAA TGAAGA TC 
AAATCCCCGAAGGACGACCTGCTTCCTGACCTGAACCCTGTGGAGCAGTTCTTCCAGGGG 
AACTTCCCAGGCAGTGTGCAGAGGGAGAGGCACTACAACATGCTCCAGTTCCAGGTCTCC 
TCCTCCTCCCTGGCGAGGATCTTCCAGCTCCTCCTCTCCCACAAGGACAGCCTGCTCATC 
GAGGAGTACTCAGTCACACAGACCACACTGGACCAGGTGTTTGTAAATTTTGCTAAACAG 
CAGACTGAAAGTCATGACCTCCCTCTGCACCCTCGAGCTGCTGGAGCCAGTCGACAAGCC 
CAGGACTGATCTTTCACACCGTTCGTTCCTGCAGCCAGAAAGGAACTCTGGGCAGCTGGA 
GGCGCAGGAGCCTGTGCCCA TA TGGTCA TCCAAA TGGACTGGCCAGCGTAAA TGACCCCA 
CTGCAGCAGAAAACAAACACACGAGGAGGATGCAGCGAATTCAGAAA 

AGGAAACCGAAACTGACTTGCTCACCTGGAACACCTGA TGGTGAAACCAAACAAA TACAA 
AA TCCTTCTCCAGACCCCAGAACTAGAAACCCCGGGCCA TCCCACTAGCAGCTTTGGCCT 
CCA TA TTGCTCTCA TTTCAAGCAGA TCTGCTTTTCTGCA TGTTTGTCTGTGTGTCTGCGT 
TGTGTGTGA TTTTCA TGGAAAAA TAAAA TGCAAA TGCACTCA TCACAAAAAAAAAAAAAA 
AAA 

ABCG1 Acc.Nr.: U34919 GENBANK : HSU 3 4919 

GAATTCCGGGATGTGGAACGGTCGCAGGAGGCTGCTACAAGCCCCATGAGCAAGGCTGTT 
CCCACTGACAGAGCTTTCCCAGGATGACAGAGAGTGCGCTCTGCCTCTCTGGGGTGTGCT 
AGCCTACGAGGGGCAATCGTAAGGCGAATGTCACTGAAAGAACACAAGTGTCCTTAAACA 
TGGACTA TCTGGGCTTTCTAG TG CTGAAA TTCTTCCCACTCCCACTGCCCACTTCCCA TT 
ATATAAAAAACACAGTTGTTTCATGTTTTTGTTTCTTTACTGTTTTTCTTTGTTTTTGTT 
AAGAA TGCA TTCA TTTA TTCAAAA TTGTTTA TTGTAGAA TAA TCAGGCA TTGCGTGGA TG 
AGGTGGTGTCCAGCAACA TGGAGGCCACTGAGACGGACCTGCTGAA TGGACA TCTGAAAA 
AAGTAGATAATAACCTCACGGAAGCCCAGCGCTTCTCCTCCTTGCCTCGGAGGGCAGCTG 
TGAACA TTGAA TTCAGGGACCTTTCCTA TTCGGTTCCTGAAGGACCCTGGTGGAGGAAGA 
AAGGA TACAAGACCCTCCTGAAAGGAA TTTCCGGGAAGTTCAA TAGTGGTGAGTTGGTGG 
C CA TTA TGGGTCCTTCCGGGGCC GGGAAGTCCACGCTGA TGAACA TCCTGGCTGGA TACA 
GGGAGACGGGCATGAAGGGGGCCGTCCTCATCAACGGCCTGCCCCGGGACCTGCGCTGCT 
TCCGGAAGGTGTCCTGCTACA TCATGCAGGA TGACA TGCTGCTGCCGCA TCTCACTGTGC 
AGGAGGCCATGA TGGTGTCGGCACA TCTGAAGCTTCAGGAGAAGGA TGAAGGCAGAAGGG 
AAATGGTCAAGGAGATACTGACAGCGCTGGGCTTGCTGTCTTGCGCCAACACGCGGACCG 
GGAGCCTGTCAGGTGGTCAGCGCAAGCGCCTGGCCATCGCGCTGGAGCTGGTGAACAACC 
CTCCAGTCATGTTCTTCGATGAGCCCACCAGCGGCCTGGACAGCGCCTCCTGCTTCCAGG 
TGGTCTCGCTGATGAAAGGGCTCGCTCAAGGGGGTCGCTCCATCATTTGCACCATCCACC 
AGCCCAGCGCCAAACTCTTCGAGCTGTTCGACCAGCTTTACGTCCTGAGTCAAGGACAAT 
GTGTGTACCGGGGAAAAGTCTGCAATCTTGTGCCATATTTGAGGGATTTGGGTCTGAACT 
GCCCAACCTACCACAACCCAGCAGA TTTTGTCA TGGAGGTTGCA TCCGGCGAGTACGGTG 
A TCAGAACAGTCGGCTGGTGAGAGCGGTTCGGGAGGGCA TGTGTGACTCAGACCACAAGA 
GAGACCTCGGGGGTGATGCCGAGGTGAACCCTTTTCTTTGGCACCGGCCCTCTGAAGAGG 
TAAAGCAGACAAAACGA TTAAAGGGGTTGAGAAAGGACTCCTCGTCCA TGGAAGGCTGCC 



WO 00/18912 



- 36/42 - 



PCT/EP99/06991 



ACAGCTTCTCTGCCAGCTGCCTCACGCAGTTCTGCATCCTCTTCAAGAGGACCTTCCTCA 
GCA TCA TGAGGGACTCGGTCCTGACACACCTGCGCA TCACCTCGCACA TTGGGA TCGGCC 

TCCTCATTGGCCTGCTGTACTTGGGGATCGGGAACGAAGCCAAGAAGGTCTTGAGCAACT 
CCGGCTTCCTCTTCTTCTCCATGCTGTTCCTCA TGTTCGCGGCCCTCA TGCCTACTGTTC 

TGACATTTCCCCTGGAGATGGGAGTCTTTCTTCGGGAACACCTGAACTACTGGTACAGCC 
TGAAGGCCTACTACCTGGCCAAGACCATGGCAGACGTGCCCTTTCAGATCATGTTCCCAG 
TGGCCTACTGCAGCA TCGTGTACTGGA TGACGTCGCAGCCGTCCGACGCCGTGGCCTTTG 
TGCTGTTTGCCGCGCTGGGCACCATGACCTCCCTGGTGGCACAGTCCCTGGGCCTGCTGA 
TCGGAGCCGCCTCCACGTCCCTGCAGGTGGCCACTTTCGTGGGCCCAGTGACAGCCATCC 
CGGTGCTCCTGTTCTCGGGGTTCTTCGTCAGCTTCGACACCATCCCCACGTACCTACAGT 
GGA TGTCCTACA TCTCCTA TGTCAGGTA TGGGTTCGAAGGGGTCA TCCTCTCCA TCTA TG 
GCTTAGACCGGGAAGA TCTGCACTGTGACA TCGACGAGACG TGCCACTTCCAGAAGTCGG 
AGGCCA TCCTGCGGGAGCTGGACGTGGAAAA TGCCAAGCTGTACCTGGACTTCA TCGTAC 
TCGGGA TTTTCTTCA TCTCCCTCCGCCTCATTGCCTA TTTTGTCCTCAGGTACAAAA TCC 
GGGCAGAGAGGTAAAACACCTGAA TGCCAGGAAACAGGAAGA TTAGACACTGTGGCCGAG 
GGCACGTCTAGAATCGAGGAGGCAAGCCTGTGCCCGACCGACGACACAGAGACTCTTCTG 
ATCCAACCCCTAGAACCGCGTTGGGTTTGTGGGTGTCTCGTGCTCAGCCACTCTGCCCAG 
CTGGGTTGGA TCTTCTCTCCA TTCCCCTTTCTAGCTTTAACTAGGAAGA TGTAGGCAGA T 

TAAAGCTGCAACACAGCTGGTGATGAGAGGCTTCCTCAGTCCAGTCGCTCCTTAGCACCA 
GGCACCGTGGGTCCTGGA TGGGGAACTGCAAGCAGCCTCTCAGCTGA TGGCTGCGCAGTC 
AGA TGTCTGGTGGCAGAGAGTCCGAGCA TGGAGCGA TTCCA TTTT 
ABCA3 Acc.Nr: U78735 GENBANK: HSU78735 

CCGCCCCGGCGCCCAGGCTCGGTGCTGGAGAGTCATGCCTGTGAGCCCTGGGCACCTCCT 
G&TGTCCTGCGAGGTCACGGTGTTCCCAAACCTCAGGGTTGCCCTGCCCCACTCCAGAGG 
CTCTCAGGCCCCACCCCGGAGCCCTCTGTGCGGAGCCGCCTCCTCCTGGCCAGTTCCCCA 
GTAGTCCTGAAGGGAGACCTGCTGTGTGGAGCCTCTTCTGGGACCCAGCCATGAGTGTGG 
AGCTGAGCAACTGAACCTGAAACTCTTCCACTGTGAGTCAAGGAGGCTTTTCCGCACATG 
AAGGACGCTGAGCGGGAAGGACTCCTCTCTGCCTGCAGTTGTAGCGAGTGGACCAGCACC 
AGGGGCTCTCTAGACTGCCCCTCCTCCATCGCCTTCCCTGCCTCTCCAGGACAGAGCAGC 
GACGTCTGCACACCTCGCCCTCTTTACACTCAGTTTTCAGAGCACGTTTCTCCTATTTCC 
TGCGGGTTGCAGCGCCTACTTGAACTTACTCAGACCACCTACTTCTCTAGCAGCACTGGG 
CGTCCCTTTCAGCAAGACGATGGCTGTGCTCAGGCAGCTGGCGCTCCTCCTCTGGAAGAA 
CTACACCCTGCAGAAGCGGAAGGTCCTGGTGACGGTCCTGGAACTCTTCCTGCCATTGCT 
GTTTCCTGGGA TCCTCATCTGGCTCCGCTTGAAGATTCAGTCGGAAAA TGTGCCCAACGC 
CACCA TCTACCCGGGCCAGTCCA TCCAGGAGCTGCCTCTGTTCTTCACCTTCCCTCCGCC 
AGGAGACACCTGGGAGCTTGCCTACATCCCTTCTCACAGTGACGCTGCCAAGACCGTCAC 
TGAGACAGTGCGCAGGGCACTTGTGATCAACATGCGAGTGCGCGGCTTTCCCTCCGAGAA 
GGACTTTGAGGACTACATTAGGTACGACAACTGCTCGTCCAGCGTGCTGGCCGCCGTGGT 
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CTTCGAGCACCCCTTCAACCACAGCAAGGAGCCCCTGCCGCTGGCGGTGAAATATCACCT 
^CGGTTCAGTTACACACGGAGAAATTACATGTGGACCCAAACAGGCTCCTTTTTCCTGAA 
AGAGACAGAAGGCTGGCACACTACTTCCCTTTTCCCGCTTTTCCCAAACCCAGGACCAAG 
GGAACTAACA TCCCCTGA TGGCGGAGAACCTGGGTACA TCCGGGAAGGCTTCCTGGCCGT 
GCAGCA TGCTGTGGACCGGGCCATCA TGGAGTACCA TGCCGA TGCCGCCACACGCCAGCT 
GTTCCAGAGACTGACGGTGACCA TCAAGAGGTTCCCGTACCCGCCGTTCA TCGCAGACCC 
CTTCCTCGTGGCCATCCAGTACCAGCTGCCCCTGCTGCTGCTGCTCAGCTTCACCTACAC 
CGCGCTCACCATTGCCCGTGCTGTCGTGCAGGAGAAGGAAAGGAGGCTGAAGGAGTACAT 
GCGCATGATGGGGCTCAGCAGCTGGCTGCACTGGAGTGCCTGGTTCCTCTTGTTCTTCCT 
CTTCCTCCTCATCGCCGCCTCCTTCATGACCCTGCTCTTCTGTGTCAAGGTGAAGCCAAA 
TGTAGCCGTGCTGTCCCGCAGCGACCCCTCCCTGGTGCTCGCCTTCCTGCTGTGCTTCGC 
GATCTCTACCATCTCCTTCAGCTTCATGGTCAGCACCTTCTTCAGCAAAGCCAACATGGC 
AGCAGCCTTCGGAGGCTTCCTCTACTTCTTCACCTACATCCCCTACTTCTTCGTGGCCCC 
TCGGTACAACTGGA TGACTCTGAGCCAGAAGCTCTGCTCCTGCCTCCTGTCTAA TGTCGC 
CA TGGCAA TGGGAGCCCAGCTCA TTGGGAAA TTTGAGGCGAAAGGCA TGGGCA TCCAGTG 

GCGAGACCTCCTGAGTCCCGTCAACGTGGACGACGACTTCTGCTTCGGGCAGGTGCTGGG 
GA TGCTGCTGCTGGACTCTGTGCTCTA TGGCCTGGTGACCTGGTACA TGGAGGCCGTCTT 
CCCAGGGCAGTTCGGCGTGCCTCAGCCCTGGTACTTCTTCA TCA TGCCCTCCTA TTGGTG 
^GGGAAGCCAAGGGCGGTTGCAGGGAAGGAGGAAGAAGACAGTGACCCCGAGAAAGCACT 
C^GAAACGAGTACTTTGAAGCCGAGCCAGAGGACCTGGTGGCGGGGATCAAGATCAAGCA 
CCTGTCCAAGGTGTTCAGGGTGGGAAATAAGGACAGGGCGGCCGTCAGAGACCTGAACCT 
CAACCTGTACGAGGGACAGATCACCGTCCTGCTGGGCCACAACGGTGCCGGGAAGACCAC 
GACCCTCTCCATGCTCACAGGTCTCTTTCCCCCCACCAGTGGACGGGCA TACA TCAGCGG 
GTA TGAAA TTTCCCAGGACA TGGTTCAGA TCCGGAAGAGCCTGGGCCTGTGCCCGCAGCA 
CGACA TCCTGTTTGACAACTTGACAGTCGCAGAGCACCTTTA TTTCTACGCCCAGCTGAA 
GGGCCTGTCACGTCAGAAGTGCCCTGAAGAAGTCAAGCAGATGCTGCACATCATCGGCCT 
GGAGGACAAGTGGAACTCACGGAGCCGCTTCCTGAGCGGGGGCATGAGGCGCAAGCTCTC 
CATCGGCA TCGCCCTCA TCGCAGGCTCCAAGGTGCTGA TACTGGACGAGCCCACCTCGGG 

CATGGACGCCATCTCCAGGAGGGCCATCTGGGATCTTCTTCAGCGGCAGAAAAGTGACCG 
CACCATCGTGCTGACCACCCACTTCATGGACGAGGCTGACCTGCTGGGAGACCGCATCGC 
CATCATGGCCAAGGGGGAGCTGCAGTGCTGCGGGTCCTCGCTGTTCCTCAAGCAGAAJITA 
CGGTGCCGGCTA TCACATGACGCTGGTGAAGGAGCCGCACTGCAACCCGGAAGACA TCTC 
CCAGCTGGTCCACCACCACGTGCCCAACGCCACGCTGGAGAGCAGCGCTGGGGCCGAGCT 
GTCTTTCATCCTTCCCAGAGAGAGCACGCACAGGTTTGAAGGTCTCTTTGCTAAACTGGA 
GAAGAAGCAGAAAGAGCTGGGCA TTGCCAGCTTTGGGGCA TCCA TCACCACCA TGGAGGA 
AGTCTTCCTTCGGGTCGGGAAGCTGGTGGACAGCAGTA TGGACATCCAGGCCA TCCAGCT 
CCCTGCCCTGCAGTACCAGCACGAGAGGCGCGCCAGCGACTGGGCTGTGGACAGCAACCT 
CTGTGGGGCCATGGACCCCTCCGACGGCA TTGGAGCCCTCA TCGAGGAGGAGCGCACCGC 
TGTCAAGCTCAACACTGGGCTCGCCCTGCACTGCCAGCAA TTCTGGGCCA TGTTCCTGAA 
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GAAGGCCGCATACAGCTGGCGCGAGTGGAAAATGGTGGCGGCACAGGTCCTGGTGCCTCT 
GACCTGCGTCACCCTGGCCCTCCTGGCCATCAACTACTCCTCGGAGCTCTTCGACGACCC 
CATGCTGAGGCTGACCTTGGGCGAGTACGGCAGAACCGTCGTGCCCTTCTCAGTTCCCGG 
GACCTCCCAGCTGGGTCAGCAGCTGTCAGAGCATCTGAAAGACGCACTGCAGGCTGAGGG 
ACAGGAGCCCCGCGAGGTGCTCGGTGACCTGGAGGAGTTCTTGATCTTCAGGGCTTCTGT 
GGAGGGGGGCGGCTTTAATGAGCGGTGCCTTGTGGCAGCGTCCTTCAGAGATGTGGGAGA 
GCGCACGGTCGTCAACGCCTTGTTCAACAACCAGGCGTACCACTCTCCAGCCACTGCCCT 
GGCCGTCGTGGACAACCTTCTGTTCAAGCTGCTGTGCGGGCCTCACGCCTCCATTGTGGT 
CTCCAACTTCCCCCAGCCCCGGAGCGCCCTGCAGGCTGCCAAGGACCAGTTTAACGAGGG 
CCGGAAGGGA TTCGACATTGCC CTCAACCTGCTCTTCGCCA TGGCA TTCTTGGCCAGCAC 

GTTCTCCATCCTGGCGGTCAGCGAGAGGGCCGTGCAGGCCAAGCATGTGCAGTTTGTGAG 
TGGAGTCCACGTGGCCAGTTTCTGGCTCTCTGCTCTGCTGTGGGACCTCATCTCCTTCCT 
CATCCCCAGTCTGCTGCTGCTGGTGGTGTTTAAGGCCTTCGACGTGCGTGCCTTCACGCG 
GGACGGCCACA TGGCTGACACCCTGCTGCTGCTCCTGCTCTACGGCTGGGCCA TCA TCCC 
CCTCATGTACCTGATGAACTTCTTCTTCTTGGGGGCGGCCACTGCCTACACGAGGCTGAC 
CA TCTTCAACA TC CTGTCAGGCA TCGCCA CCTTCCTGA TGGTCACCA TCA TGCGCA TCCC 

AGCTGTAAAACTGGAAGAACTTTCCAAAACCCTGGATCACGTGTTCCTGGTGCTGCCCAA 
CCACTGTCTGGGGATGGCAGTCAGCAGTTTCTACGAGAACTACGAGACGCGGAGGTACTG 
CACCTCCTCCGAGGTCGCCGCCCACTACTGCAAGAAA TA TAACA TCCAGTACCAGGAGAA 
CTTCTA TGCCTGGAGCGCCCCGGGGGTCGGCCGGTTTGTGGCCTCCA TGGCCGCCTCAGG 
GTGCGCCTACCTCATCCTGCTCTTCCTCATCGAGACCAACCTGCTTCAGAGACTCAGGGG 
CA TCCTCTGCGCCCTCCGGAGGAGGCGGACACTGACAGAA TTA TACACCCGGA TGCCTGT 
GCTTCCTGAGGACCAAGATGTAGCGGACGAGAGGACCCGCATCCTGGCCCCCAGCCCGGA 
CTCCCTGCTCCACACACCTCTGATTATCAAGGAGCTCTCCAAGGTGTACGAGCAGCGGGT 
GCCCCTCCTGGCCGTGGACAGGCTCTCCCTCGCGGTGCAGAAAGGGGAGTGCTTCGGCCT 
GCTGGGCTTCAA TGGAGCCGGGAAGACCACGACTTTCAAAA TGCTGACCGGGGAGGAGAG 
CCTCACTTCTGGGGATGCCTTTGTCGGGGGTCACAGAA TCAGCTCTGA TGTCGGAAAGGT 
GCGGCAGCGGATCGGCTACTGCCCGCAGTTTGA TGCCTTGCTGGACCACA TGACAGGCCG 
GGAGATGCTGGTCATGTACGCTCGGCTCCGGGGCATCCCTGAGCGCCACATCGGGGCCTG 
CGTGGAGAACACTCTGCGGGGCCTGCTGCTGGAGCCACATGCCAACAAGCTGGTCAGGAC 
GTACAGTGGTGGTAACAAGCGGAAGCTGAGCACCGGCATCGCCCTGATCGGAGAGCCTGC 
TGTCATCTTCCTGGACGAGCCGTCCACTGGCATGGACCCCGTGGCCCGGCGCCTGCTTTG 
GGACACCGTGGCACGAGCCCGAGAGTCTGGCAAGGCCATCATCATCACCTCCCACAGCAT 
GGAGGAGTGTGAGGCCCTGTGCACCCGGCTGGCCA TCA TGGTGCAGGGGCAGTTCAAGTG 
CCTGGGCAGCCCCCAGCACCTCAAGAGCAAGTTCGGCAGCGGCTACTCCCTGCGGGCCAA 
GGTGCAGAGTGAAGGGCAACAGGAGGCGCTGGAGGAGTTCAAGGCCTTCGTGGACCTGAC 
CTTTCCAGGCAGCGTCCTGGAAGA TGAGCACCAAGGCA TGGTCCA TTACCACCTGCCGGG 

CCGTGACCTCAGCTGGGCGAAGGTTTTCGGTATTCTGGAGAAAGCCAAGGAAAAGTACGG 
CGTGGACGACTACTCCGTGAGCCAGATCTCGCTGGAACAGGTCTTCCTGAGCTTCGCCCA 
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CCTGCAGCCGCCCACCGCAGAGGAGGGGCGATGAGGGGTGGCGGCTGTCTCGCCATCAGG 

CAGGGACAGGACGGGCAAGCAGGGCCCA TCTTACA TCCTCTCTCTCCAAGTTTA TCTCA T 

CCTTTA TTTTTAA TCACTTTTTTCTA TGA TGGA TA TGAAAAA TTCAAGGCAGTA TGCACA 

GAA TGGACGAGTGCAGCCCAGCCCTCA TGCCCAGGA TCAGCA TGCGCA TCTCCA TGTCTG 

CATACTCTGGAGTTCACTTTCCCAGAGCTGGGGCAGGCCGGGCAGTCTGCGGGCAAGCTC 

CGGGGTCTCTGGGTGGAGAGCTGACCCAGGAAGGGCTGCAGCTGAGCTGGGGGTTGAATT 

TCTCCAGGCACTCCCTGGAGAGAGGACCCAGTGACTTGTCCAAGTTTACACACGACACTA 

ATCTCCCCTGGGGAGGAAGCGGGAAGCCAGCCAGGTTGAACTGTAGCGAGGCCCCCAGGC 

CGCCAGGAA TGGACCA TGCAGA TCACTGTCAGTGGAGGGAAGCTGCTGACTGTGA TTAGG 

TGCTGGGGTCTTAGCGTCCAGCGCAGCCCGGGGGCATCCTGGAGGCTCTGCTCCCTTAGG 

GCATGGTAGTCACCGCGAAGCCGGGCACCGTCCCACAGCATCTCCTAGAAGCAGCCGGCA 

CAGGAGGGAAGGTGGCCAGGCTCGAAGCAGTCTCTGTTTCCAGCACTGCACCCTCAGGAA 

GTCGCCCGCCCCAGGACACGCAGGGACCACCCTAAGGGCTGGGTGGCTGTCTCAAGGACA 

CA TTGAA TACGTTGTGACCATCCAGAAAA TAAA TGCTGAGGGGACACAAAAAAAAAAAAA 

AAAAAAAAAAA 

Fragment 640918 

1 GAGA TCCTGAGGCTTTTCCCCCAGGCTGCTCAGCAGGAAAGG TTCTCCTCCCTGA TGGTC 
6 1 TA TAAGTTGCCTGTTGAGGA TGTGCGACCTTTA TCACAGGCTTTCTTCAAA TTAGAGA TA 
121 GTTAAACAGAGTTTCGACCTGGAGGAGTACAGCCTCTCACAGTCTACCCTGGAGCAGGTT 
181 TTCCTGGAGCTCTCCAAGGAGCAGGAGCTGGGTGA TCTTGAAGAGGACTTTGA TCCCTCG 
241 GTGAAGTGGAAACTCCTCCTGCAGGAAGAGCCTTAAAGCTCCAAA TACCCTA TA TCTTTC 
301 TTTAA TCCTGTGACTCTTTTAAAGA TAA TA TTTTA TAGCCTTAA TA TGCCTTA TA TCAGA 
361 GGTGGTACAAAA TGCA TTTGAAACTCA TGCAA TAA TTA TC 
Fragment 698739 

1 GCTCTCCACACAGAGA TTTTGAAGCTTTTCCCACAGGCTGCTTGGCAGGAAAGATA TTCC 
6 1 TCTTTAATGGCGTATAAGTTACCTGTGGAGGATGTCCACCCTCTATCTCGGGCCTTTTTC 
121 AAGTTAGAGGCGA TGAAACAGACCTTCAACCTGGAGGAA TACAGCCTCTCTCAGGCTACC 
1 81 TTGGAGCAGGTA TTCTTAGAACTCTGTAAAGAGCAGGAGCTGGGAAA TGTTGA TGA TAAA 
241 A TTGA TACAACAGTTGAA TGGAAACTTCTCC CACAGGAAGACCCTTAAAA TGAAGAACCT 
301 CCTAACATTCAATTTTAGGTCCTACTACATTGTTAGTTTCCATAATTCTACAAGAATGTT 
361 TCCTTTTACTTCAGTTAACAAAAGAAAACA TTTAA TAAACA TTCAATAA TGA TTACAGTT 
421 TTCA TTTTTAAAAATTTAGGA TGAAGGAAACAAGGAAA TA TAGGGAAAAG TAGTAGACAA 
4 81 AA TTAACAAAA TCAGACA TGTTA TTCATCCCCAACA TGGGTCTA TTTTGTGCTTAAAAA T 
541 AA TTTAAAAATCA TACAA TA TTAGGTTGGTTA TCG 

Fragment 990006 

1 GTGGAAGATGTGCAACCTTTAGCCCAAGCTTTCTTCAAATTAGAGAAGGTTAAACAGAGC 
6 1 TTTGACCTAGAGGAGTACAGCCTCTCACAGTCTACCCTGGAGCAGGTTTTCCTGGAGCTC 
121 TCCAAGGAGCAGGAGCTGGGTGA TTTTGAGGAGGA TTTTGA TCCCTCAGTGAAGTGGAAG 
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181 CTCCTCCCCCAGGAAGAGCCTTAAAACCCCAAATTCTGTGTTCCTGTTTAAACCCGTGGT 
Fragment 1133530 

1 TTTTCAGTTG CATGTAATAC CAAGAAATCG AATTGTTTTC CGGTTCTTAT 

51 GGGAATTGTT AGCAA TGCCC TTATTGGAAT TTTTAACTTC ACAGAGCTTA 
101 TTCAAATGGA GAGCACCTTA TTTTTTCGTG ATGACATAGT GCTGGA TCTT 
151 GGTTTTATAG ATGGGTCCAT ATTTTTGTTG TTGA TCACAA ACTGCATTTC 
201 TCCTTATATT GGCA TAAGCA GCA TCAGTGA TTATT 
Fragment 1125168 
CTGGATT 

TGCTCTGCGG CAAGACCCGC GCCACCAGCG GCAGTATCCA GTTCGACGGC 
CAGGAACTGA CCAAAA TGCG CGAA TACAAC ATCGTGCGGG CCGGGGTAGG 
GCGCAAGTTT CAGAACCCGT CGATCTACGA AAACCTCACG GTGTTTGAAA 
ACCTTGAGAT GTCTTATCCG GCTGGGCGCA AGGTCTGGGG TGCGCTGTTT 
TTCAAGCGCA ATGCCCAGGT GGTGGCGCGG GTCGAG 
Fragment 1203215 

1 ATCGCCGATA TCTCCCCTTC GGGCTGCGGC AAGAGCACCT TCCTGAAAGT 

51 GCTCGCCGGG TTCTATGCCC TGGACACCGG GCGCTTCAGG ATCAACGGCC 
101 AGGCGATGCG GCATTTCGGT TTGCGCTCGT ACCGCCAGAG CGTGGCCTAT 
151 GTCACGGCCC ACGACGAGAT CATCGCCGGG ACGGTGATCG AGAACATCCT 
201 GATGGACAGC GACCCGCTGG ACGGCACGGG TTTGCAGAGC TGTGTCGAGC 
251 AGGCCGGGTT GCTGGAAAGC ATCCTGAAAC TGAGCAA TGG CTTCAA TACC 
301 TTGCTCGGAC CCA TGGGCGT GCAA TTGTCC TCGGGCCAGA AGCAACGCCT 
351 GTTGATCGCC CGGGGTCGAC GC 
Fragment 168043 

1 AAAACCAAAG ATTCTCCTGG AGTTTTCTCT AAACTGGGTG TTCTCCTGAG 
51 GAGAGTTGAC AAGAAACTTG GTGAGAAATA AGCTGGCAGT GATTACGCGT 
101 CTCCTTCAGA ATCTGATCAT GGGTTTGTTC CTCCTTTTCT TCGTTCTGCG 
151 GGTCCGAAGC AATGTGCTAA AGGGTGCTAT CCAGGACCGC GTAGGTCTCC 
201 TTTACCAGTT TGTGGGCGCC ACCCCGTACA CAGGCA TGCT GAACGCTGTG 
251 AATCTGTTTC CCGTGCTGCG AGCTGTCAGC A 
Huwhxte2 

1 ATGGCCGTGA CGCTGGAGGA CGGGGCGGAA CCCCCTGTGC TGACCACGCA 
51 CCTGAAGAAG GTGGAGAACC ACA TCACTGA AGCCCAGCGC TTCTCCCACC 
101 TGCCCAAGCG CTCAGCCGTG GAGA TCGAGT TCGTGGAGCT GTCCTATTCC 
151 GTGCGGGAGG GGCCCTGCTG GCGCAAAAGG GGTTATAAGA CCCTTCTCAA 
201 GTGCCTCTCA GGTAAATTCT GCCGCCGGGA GCTGATTGGC A TCA TGGGCC 
251 CCTCAGGGGC TGGCAAGTCT ACATTCATGA ACA TCTTGGC AGGATACAGG 
301 GAGTCTGGAA TGAAGGGGCA GATCCTGGTT AATGGAAGGC CACGGGAGCT 
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351 


GAGGACCTTC 


CGCAAGA TGT 


CCTGCTACAT 


CATGCAAGAT 


GACA TGCTGC 


401 


TGCCGCACCT 


CACGGTGTTG 


GAAGCCATGA 


TGGTCTCTGC 


TAACCTGAAT 


451 


CTTACTGAGA 


ATCCCGATGT 


GAAAAACGAT 


CTCGTGACAG 


AGATCCTGAC 


501 


GGCACTGGGC 


CTGATGTCGT 


GCTCCCACAC 


GAGGACAGCC 


CTGCTCTCTG 


551 


GCGGGCAGAG 


GAAGCGTCTG 


GCCATCGCCC 


TGGAGCTGGT 


CAACAACCCG 


601 


CCTGTCATGT 


TCTTTGATGA 


GCCCACCAGT 


GGTCTGGATA 


GCGCCTCTTG 


651 


TTTCCAAGTG 


GTGTCCCTCA 


TGAAGTCCCT 


GGCACAGGGG 


GGCCGTACCA 


701 


TCATCTGCAC 


CATCCACCAG 


CCCAGTGCCA 


AGCTCTTTGA 


GATGTTTGAC 


751 


AAGCTCTACA 


TCCTGAGCCA 


GGGTCAGTGC ATCTTCAAAG 


GCGTGGTCAC 


801 


CAACCTGATC CCCTATCTAA AGGGACTCGG 


CTTGCA TTGC 


CCCACCTACC 


851 


ACAACCCGGC 


TGACTTCAGT 


GAGTGGGGGT 


CTGTTGCCTC 


TGGCGAGTAT 


901 


GGACACCTGA . 


ACCCCA TGTT 


GTTCAGGGCT 


GTGCAGAATG 


GGCTGTGCGC 


951 


TATGGCTGAG AAGAAGAGCA 


GCCCTGAGAA 


GAACGAGGTC 


CCTGCCCCAT 


1001 


GCCCTCCTTG 


TCCTCCGGAA 


GTGGA TCCCA 


TTGAAAGCCA 


CACCTTTGCC 


1051 


ACCAGCACCC 


TCACACAGTT 


CTGCATCCTC 


TTCAAGAGGA 


CCTTCCTGTC 


1101 


CATCCTCAGG 


GACACGGTCC 


TGACCCACCT 


ACGGTTCATG 


TCCCACGTGG 


1151 


TTATTGGCGT 


GCTCA TCGGC 


CTCCTCTACC 


TGCATATTGG 


CGACGATGCC 


1201 


AGCAAGGTCT 


TCAACAACAC 


CGGCTGCCTC 


TTCTTCTCCA 


TGCTGTTCCT 


1251 


CATGTTCGCC 


GCCCTCATGC 


CAACTG TGCT 


CACCTTCCCC 


TTAGAGATGG 


1301 


CGGTCTTCAT 


GAGGGAGCAC 


CTCAAC TACT 


GGTACAGCCT 


CAAAGCGTAT 


1351 


TACCTGGCCA 


AGACCA TGGC 


TGACGTGCCC 


TTTCAGGTGG 


TGTGTCCGGT 


1401 


GGTCTACTGC AGCATTGTGT 


ACTGGATGAA 


CGGCCAGCCC 


GCTGAGACCA 


1451 


GCCGCTTCCT 


GCTCTTCTCA 


GCCCTGGCCA 


CCGCCACCGC 


CTTGGTGGCC 


1501 


CAATCTTTGG 


GGCTGCTGAT 


CGGAGCTGCT 


TCCAACTCCC 


TACAGGTGGC 


1551 


CACTTTTGTG 


GGCCCAGTTA 


CCGCCATCCC 


TGTCCTCTTG 


TTCTCCGGCT 


1601 


TCTTTGTCAG 


CTTCAAGACC 


ATCCCCACTT 


ACCTGCAATG 


GAGCTCCTAT 


1651 


CTCTCCTATG 


TCAGGTA TGG 


CTTTGAGGGT 


GTGATCCTGA 


CGATCTATGG 


1701 


CATGGAGCGA 


GGAGACCTGA 


CATGTTTAGA 


GGAACGCTGC 


CCGTTCCGGG 


1751 


AGCCACAGAG 


CATCCTCCGA 


GCGCTGGATG 


TGGAGGATGC 


CAAGCTCTAC 


1801 


ATGGACTTCC 


TGGTCTTGGG 


CATCTTCTTC 


CTAGCCCTGC 


GGCTGCTGGC 


1851 


CTACCTTGTG 


CTGCGTTACC 


GGGTCAAGTC AGAGAGATAG 


AGGCTTGCCC 


1901 


CAGCCTGTAC 


CCCAGCCCCT 


GCAGCAGGAA 


GCCCCCAGTC 


CCAGCCCTTT 


1951 


GGGACTGTTT 


TAN CTCTA TA 


CACTTGGGCA 


CTGGTTCCTG 


GCGGGGCTAT 


2001 


CCTCTCCTCC 


CTTGGCTCCT 


CCACAGGCTG 


GCTGTCGGAC 


TGCGCTCCCA 


2051 


GCCTGGGCTC 


TGGGAGTGGG 


GGCTCCAACC 


CTCCCCACTA 


TGCCCAGGAG 


2101 


TCTTCCCAAG 


TTGATGCGGT 


TTGTAGCTTC 


CTCCCTACTC 


TCTCCAACAC 


2151 


CTGCATGCAA 


AGACTACTGG 


GAGGCTGCTG 


CCTCCTTCCT 


GCCCA TGGCA 


2201 


CCCTCCTCTG 


CTGTCTGCCT 


GGGAGCCCTA 


GGCTCTCTAT 


GGCCCCACTT 


2251 


ACAACTGA 
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Fragment 20237 



1 


TTTAAGGATT 


TCAGCCTTTC 


CATTCCGTCA 


GGATCTGTCA 


CGGCACTGGT 


TGGCCCAAGT 


61 


GGTTCTGGCA 


AATCAACAGT 


GCTTTCACTC 


CTGCTGAGGT 


TGTACGACCC 


TGCTTCTGGA 


121 


ACTATTAGTC 


TTGATGGCCA 


TGACAATCCG 


TCAGCTAAAC 


CCAGTGTGTG 


GCTGAGATCC 


181 


AAAATTGGGA 


CAGTCAGTCA 


GGAACCCATT 


TTGTTTTCTT 


GCTCTATTGC 


TGAGAACATT 


241 


GCTTATGGTG 


CTGATGACCC 


TTCCTCTGTG 


ACCGCTGAGG 


AAA TCCAGAG 


AGTGGCTGAA 


301 


GTGGCCAATG 


CAGTGGCTTC 


TCCGGAATTT 


CCCCCAAGGT 


TCAACACTGT 


GGTTGGAGAA 


361 


AAGGGTGTTC 


TCCTCTCAGG 


TGGGCAGAAA 


CAGCGGATTG 


CGA TTGCCCG 


TGCTCTGCTA 


421 


AAGAA TCCCA 


AAATTCTTCT 


CCTAGATGAA 


GCAACCAGTG 


CGCTGGATGC 


CGAAAATGAG 


481 


TACCTTGTTC AAGAAGCTCT 


AGATCGCCTG ATGGATGGAA 


GAACGGTGTT 


AGTTATTGCC 


541 


CATAGCCTGT 


CCACCA TTAA 


GAATGCTAAT ATGGTTGCTG 


TTCTTGACCA 


AGGAAAAATT 


601 


ACTGAATATG 


GAAAACATGA 


AGAGCTGCTT 


TCAAAACCAA 


ATGGGATATA 


CAGAAAACTA 


661 


ATGAACAAAC 


AAAGTTTTAT 


TTCAGCA TAA 


GGAAGCAATT 


ACTGGTAAAC 


AATATGAGAC 


721 


TTTAA TGCAA 


AACAGTGTTG 


CGAAAAAAAA 


CTCAGAGACT 


ATGAAATACA 


TAAACCATAT 


781 


ATCAAGTTAT 


TTGAAAAATA 


CCTATTTTTT 


CCAAAGTGTG 
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SEQUENCE LISTING 
<110> Bayer AG 

<120> ATP binding cassette genes and proteins for diagnosis 
and treatment of lipid disorders and inflammatory 
diseases 

<130> ATP binding cassette genes and protein 

<140> 
<141> 

<150> 101706 

<151> 1998-09-25 

<160> 54 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 6880 
<212> DNA 
<213> Human 

<220> 

<223> cDNA of ABCA1 (ABC1) 
<400> 1 

caaacatgtc agctgttact ggaagtggcc tggcctctat ttatcttcct gatcctgatc 60 
tctgttcggc tgagctaccc accctatgaa caacatgaat gccattttcc aaataaagcc 120 
atgccctctg caggaacact tccttgggtt caggggatta tctgtaatgc caacaacccc 180 
tgtttccgtt acccgactcc tggggaggct cccggagttg ttggaaactt taacaaatcc 240 
attgtggctc gcctgttctc agatgctcgg aggcttcttt tatacagcca gaaagacacc 300 
agcatgaagg acatgcgcaa agttctgaga acattacagc agatcaagaa atccagctca 360 
aacttgaagc ttcaagattt cctggtggac aatgaaacct tctctgggtt cctgtatcac 420 
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aacctctctc tcccaaagtc tactgtggac 
aaggtatttt tgcaaggcta ccagttacat 
gaagagatga ttcaacttgg tgaccaagaa 
aaactggctg cagcagagcg agtacttcgt 
agaacactaa actctacatc tcccttcccg 
ttgctgcata gtcttgggac tctggcccag 
atgcgacagg aggtgatgtt tctgaccaat 
taccaggctg tgtctcgtat tgtctgcggg 
tctctcaact ggtatgagga caacaactac 
gaagatgctg aaaccttcta tgacaactct 
aatttggagt ctagtcctct ttcccgcatt 
gggaagatcc tgtatacacc tgacactcca 
aagaccttcc aggaactggc tgtgttccat 
cccaagatct ggaccttcat ggagaacagc 
gacagcaggg acaatgacca cttttgggaa 
caagacatcg tggcgttttt ggccaagcac 
gtgtacacct ggagagaagc tttcaacgag 
ttcatggagt gtgtcaacct gaacaagcta 
aacaagtcca tggagctgct ggatgagagg 
attactccag gcagcattga gctgccccat 
gacaatgtgg agaggacaaa taaaatcaag 
gacccctttg aggacatgcg gtacgtctgg 
gagcaggcaa tcatcagggt gctgacgggc 
cagatgccct atccctgtta cgttgatgac 
cccctcttca tgacgctggc ctggatttac 
tatgagaagg aggcacggct gaaagagacc 
ctctggttta gctggttcat tagtagcctc 
gtggtcatcc tgaagttagg aaacctgctg 
ttcctgtccg tgtttgctgt ggtgacaatc 
tccagagcca acctggcagc agcctgtggg 
tacgtcctgt gtgtggcatg gcaggactac 
ctgctgtctc ctgtggcttt tgggtttggc 
ggcattggag tgcagtggga caacctgttt 
ctcaccactt cggtctccat gatgctgttt 
tacattgagg ctgtctttcc aggccagtac 
accaagtcct actggtttgg cgaggaaagt 
aagagaatat cagaaatctg catggaggag 



aagatgctga gggctgatgt cattctccac 480 
ttgacaagtc tgtgcaatgg atcaaaatca 54 0 
gtttctgagc tttgtggcct accaagggag 600 
tccaacatgg acatcctgaa gccaatcctg 660 
agcaaggagc tggccgaagc cacaaaaaca 720 
gagctgttca gcatgagaag ctggagtgac 780 
gtgaacagct ccagctcctc cacccaaatc 840 
catcccgagg gaggggggct gaagatcaag 900 
aaagccctct ttggaggcaa tggcactgag 960 
acaactcctt actgcaatga tttgatgaag 1020 
atctggaaag ctctgaagcc gctgctcgtt 1080 
gccacaaggc aggtcatggc "tgaggtgaac 114 0 
gatctggaag gcatgtggga ggaactcagc 1200 
caagaaatgg accttgtccg gatgctgttg 1260 
cagcagttgg atggcttaga ttggacagcc 1320 
ccagaggatg tccagtccag taatggttct 1380 
actaaccagg caatccggac catatctcgc 1440 
gaacccatag caacagaagt ctggctcatc 1500 
aagttctggg ctggtattgt gttcactgga 1560 
catgtcaagt acaagatccg aatggacatt 1620 
gatgggtact gggaccctgg tcctcgagct 1680 
gggggcttcg cctacttgca ggatgtggtg 1740 
accgagaaga aaactggtgt ctatatgcaa 1800 
atctttctgc gggtgatgag ccggtcaatg 18 60 
tcagtggctg tgatcatcaa gggcatcgtg 1920 
atgcggatca tgggcctgga caacagcatc 1980 
attcctcttc ttgtgagcgc tggcctgcta 2040 
ccctacagtg atcccagcgt ggtgtttgtc 2100 
ctgcagtgct tcctgattag cacactcttc 2160 
ggcatcatct acttcacgct gtacctgccc 2220 
gtgggcttca cactcaagat cttcgctagc 2280 
tgtgagtact ttgccctttt tgaggagcag 2340 
gagagtcctg tggaggaaga tggcttcaat 24 00 
gacaccttcc tctatggggt gatgacctgg 24 60 
ggaattccca ggccctggta ttttccttgc 2520 
gatgagaaga gccaccctgg ttccaaccag 2580 
gaacccaccc acttgaagct gggcgtgtcc 2640 
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attcagaacc tggtaaaagt ctaccgagat 
ctgaattttt atgagggcca gatcacctcc 
accaccatgt caatcctgac cgggttgttc 
ggaaaagaca ttcgctctga gatgagcacc 
cataacgtgc tgtttgacat gctgactgtc 
aaagggctct ctgagaagca cgtgaaggcg 
ttgccatcaa gcaagctgaa aagcaaaaca 
ctatctgtgg ccttggcctt tgtcggggga 
gctggtgtgg acccttactc ccgcagggga 
ggccgcacca ttattctctc tacacaccac 
attgccatca tctcccatgg gaagctgtgc 
cagctgggaa caggctacta cctgaccttg 
tcctgcagaa acagtagtag cactgtgtca 
agcagttctg atgctggcct gggcagcgac 
tctgctatct ccaacctcat caggaagcat 
gggcatgagc tgacctatgt gctgccatat 
ctctttcatg agattgatga ccggctctca 
gagacgaccc tggaagaaat attcctca.ag 
acctcagatg gtaccttgcc agcaagacga 
tgtcttcgcc cgttcactga agatgatgct 
gaatccagag agacagactt gctcagtggg 
ggctggaaac ttacacagca acagtttgtg 
agacggagtc ggaaaggatt ttttgctcag 
gcccttgtgt tcagcctgat cgtgccaccc 
ccctggatgt acaacgaaca gtacacattt 
accctggaac tcttaaacgc cctcaccaaa 
ggaaacccaa tcccagacac gccctgccag 
gttccccaga ccatcatgga cctcttccag 
cctgcatgcc agtgtagcag cgacaaaatc 
gcaggggggc tgcctcctcc acaaagaaaa 
acaggaagaa acatttcgga ttatctggtg 
ttaaagaaca agatctgggt gaatgagttt 
aatactcaag cacttcctcc gagtcaagaa 
cacctaaagc tggccaagga cagttctgca 
atgacaggac tggacaccag aaataatgtc 
gcaatcagct ctttcctgaa tgtcatcaac 
ggagagaacc ctagccatta tggaattact 



gggatgaagg tggctgtcga tggcctggca 2700 
ttcctgggcc acaatggagc ggggaagacg 2760 
cccccgacct cgggcaccgc ctacatcctg 2820 
atccggcaga acctgggggt ctgtccccag 2880 
gaagaacaca tctggttcta tgcccgcttg 2940 
gagatggagc agatggccct ggatgttggt 3000 
agccagctgt caggtggaat gcagagaaag 3060 
tctaaggttg tcattctgga tgaacccaca 3120 
atatgggagc tgctgctgaa ataccgacaa 3180 
atggatgaag cggacgtcct gggggacagg 3240 
tgtgtgggct cctccctgtt tctgaagaac 3300 
gtcaagaaag atgtggaatc ctccctcagt 3360 
tacctgaaaa aggaggacag tgtttctcag 3420 
catgagagtg acacgctgac catcgatgtc 3480 
gtgtctgaag cccggctggt ggaagacata 3540 
gaagctgcta aggagggagc ctttgtggaa 3600 
gacctgggca tttctagtta tggcatctca 3660 
gtggccgaag agagtggggt ggatgctgag 3720 
aacaggcggg ccttcgggga caagcagagc 37 80 
gctgatccaa atgattctga catagaccca 38 4 0 
atggatggca aagggtccta ccaggtgaaa 3900 
gcccttttgt ggaagagact gctaattgcc 3960 
attgtcttgc cagctgtgtt tgtctgcatt 4020 
tttggcaagt accccagcct ggaacttcag 4080 
gtcagcaatg atgctcctga ggacacggga 4140 
gaccctggct tcgggacccg ctgtatggaa 4200 
gcaggggagg aagagtggac cactgcccca 4260 
aatgggaact ggacaatgca gaacccttca 4320 
aagaagatgc tgcctgtgtg tcccccaggg 4380 
caaaacactg cagatatcct tcaggacctg 4 44 0 
aagacgtatg tgcagatcat agccaaaagc 4 500 
aggtatggcg gcttttccct gggtgtcagt 4560 
gttaatgatg ccaccaaaca aatgaagaaa 4 620 
gatcgatttc tcaacagctt gggaagattt 4680 
aaggtgtggt tcaataacaa gggctggcat 4740 
aatgccattc tccgggccaa cctgcaaaag 4800 
gctttcaatc atcccctgaa tctcaccaag 4 8 60 
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cagcagctct cagaggtggc tccgatgacc 
gtcatctttg caatgtcctt cgtcccagcc 
gtcagcaaag caaaacacct gcagttcatc 
tctaattttg tctgggatat gtgcaattac 
ttcatctgct tccagcagaa gtcctatgtg 
ctacttttgc tgtatgggtg gtcaatcaca 
aagatcccca gcacagccta tgtggtgctc 
ggcagcgtgg ccacctttgt gctggagctg 
gatatcctga agtccgtgtt cttgatcttc 
gacatggtga aaaaccaggc aatggctgat 
gtgtcaccat tatcttggga cttggtggga 
gtggtgttct tcctcattac tgttctgatc 
gtaaatgcaa agctatctcc tctgaatgat 
agaattcttg atggtggagg ccagaatgac 
tatagaagga agcggaagcc tgctgttgac 
tgctttgggc tcctgggagt taatggggct 
ggagatacca ctgttaccag aggagatgct 
atccatgaag tacatcagaa catgggctac 
ttgactggga gagaacacgt ggagttcttt 
gttggcaagg ttggtgagtg ggcgattcgg 
tatgctggta actatagtgg aggcaacaaa 
ggcgggcctc ctgtggtgtt tctggatgaa 
cggttcttgt ggaattgtgc cctaagtgtt 
tctcatagta tggaagaatg tgaagctctt 
aggttcaggt gccttggcag tgtccagcat 
atagttgtac gaatagcagg gtccaacccg 
cttgcatttc ctggaagtgt tccaaaagag 
ccatcttcat tatcttctct ggccaggata 
ctccacatag aagactactc tgtttctcag 
gccaaggacc aaagtgatga tgaccactta 
gtagtggacg ttgcagttct cacatctttt 
gtatgaagaa tcctgttcat acggggtggc 
gcaccatgtg aagtgttgtg gagaaaagag 
gatactgtac tgatactatt caatgcaatg 



acatcagtgg atgtccttgt gtccatctgt 4920 
agctttgtcg tattcctgat ccaggagcgg 4 980 
agtggagtga agcctgtcat ctactggctc 504 0 
gttgtccctg ccacactggt cattatcatc 5100 
tcctccacca atctgcctgt gctagccctt 5160 
cctctcatgt acccagcctc ctttgtgttc 5220 
accagcgtga acctcttcat tggcattaat 5280 
ttcaccgaca ataagctgaa taatatcaat 5340 
ccacattttt gcctgggacg agggctcatc 5400 
gccctggaaa ggtttgggga gaatcgcttt 54 60 
cgaaacctct tcgccatggc cgtggaaggg 5520 
cagtacagat tcttcatcag gcccagacct 5580 
gaagatgaag atgrgaggcg ggaaagacag 5640 
atcttagaaa tcaaggagtt gacgaagata 5700 
aggatttgcg tgggcattcc tcctggtgag 5760 
ggaaaatcat caactttcaa gatgttaaca 5820 
ttccttaaca gaaatagtat cttatcaaac 5880 
tgccctcagt ttgatgccat cacagagctg 5940 
gcccttttga gaggagtccc agagaaagaa 6000 
aaactgggcc tcgtgaagta tggagaaaaa 6060 
cgcaagctct ctacagccat ggctttgatc 6120 
cccaccacag gcatggatcc caaagcccgg 6180 
gtcaaggagg ggagatcagt agtgcttaca 6240 
tgcactagga tggcaatcat ggtcaatgga 6300 
ctaaaaaata ggtttggaga tggttataca 6360 
gacctgaagc ctgtccagga tttctttgga 6420 
aaacaccgga acatgctaca ataccagctt 6480 
ttcagcatcc tctcccagag caaaaagcga 6540 
acaacacttg accaagtatt tgtgaacttt 6600 
aaagacctct cattacacaa aaaccagaca 6660 
ctacaggatg agaaagtgaa agaaagctat 6720 
tgaaagtaaa gagggactag actttccttt 6780 
ccagaagttg atgtgggaag aagtaaactg 6840 
caattcaatg 6880 



<210> 2 
<211> 2201 
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<212> PRT 
<213> Human 

<220> 

<223> Peptide sequence of ABCA1 (ABC1) 



<400> 2 

Met Pro Ser Ala Gly 
1 5 

Ala Asn Asn Pro Cys 
20 

Val Val Gly Asn Phe 
35 

Ala Arg Arg Leu Leu 
50 

Met Arg Lys Val Leu 
65 

Asn Leu Lys Leu Gin 

85 

Phe Leu Tyr His Asn 
100 

Leu Arg Ala Asp Val 
115 

Leu His Leu Thr Ser 
130 

Gin Leu Gly Asp Gin 
145 



Thr Leu Pro Trp Val Gin 
10 

Phe Arg Tyr Pro Thr Pro 

25 

Asn Lys Ser lie Val Ala 
40 

Leu Tyr Ser Gin Lys Asp 
55 

Arg Thr Leu Gin Gin lie 
70 75 

Asp Phe Leu Val Asp Asn 

90 

Leu Ser Leu Pro Lys Ser 
105 

lie Leu His Lys Val Phe 
120 

Leu Cys Asn Gly Ser Lys 
135 

Glu Val Ser Glu Leu Cys 
150 155 



Gly He He Cys Asn 
15 

Gly Glu Ala Pro Gly 
30 

Arg Leu Phe Ser Asp 
45 

Thr Ser Met Lys Asp 
60 

Lys Lys Ser Ser Ser 

80 

Glu Thr Phe Ser Gly 
95 

Thr Val Asp Lys Met 
110 

Leu Gin Gly Tyr Gin 
125 

Ser Glu Glu Met He 
140 

Gly Leu Pro Arg Glu 
160 
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Lys Leu Ala Ala Ala Glu Arg Val Leu Arg Ser Asn Met Asp lie Leu 
165 170 175 

Lys Pro lie Leu Arg Thr Leu Asn Ser Thr Ser Pro Phe Pro Ser Lys 
180 185 190 

Glu Leu Ala Glu Ala Thr Lys Thr Leu Leu His Ser Leu Gly Thr Leu 
195 200 205 

Ala Gin Glu Leu Phe Ser Met Arg Ser Trp Ser Asp Met Arg Gin Glu 
210 215 220 

Val Met Phe Leu Thr Asn Val Asn Ser Ser Ser Ser Ser Thr Gin lie 
225 230 235 240 

Tyr Gin Ala Val Ser Arg He Val Cys Gly His Pro Glu Gly Gly Gly 
245 250 255 

Leu Lys He Lys Ser Leu Asn Trp Tyr Glu Asp Asn Asn Tyr Lys Ala 
260 265 270 

Leu Phe Gly Gly Asn Gly Thr Glu Glu Asp Ala Glu Thr Phe Tyr Asp 
275 280 285 

Asn Ser Thr Thr Pro Tyr Cys Asn Asp Leu Met Lys Asn Leu Glu Ser 
290 295 300 

Ser Pro Leu Ser Arg He He Trp Lys Ala Leu Lys Pro Leu Leu Val 
305 310 315 320 

Gly Lys He Leu Tyr Thr Pro Asp Thr Pro Ala Thr Arg Gin Val Met 
325 330 335 

Ala Glu Val Asn Lys Thr Phe Gin Glu Leu Ala Val Phe His Asp Leu 
340 345 350 

Glu Gly Met Trp Glu Glu Leu Ser Pro Lys He Trp Thr Phe Met Glu 
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355 360 365 

Asn Ser Gin Glu Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp 
370 375 380 

Asn Asp His Phe Trp Glu Gin Gin Leu Asp Gly Leu Asp Trp Thr Ala 
385 390 395 400 

Gin Asp He Val Ala Phe Leu Ala .Lys His Pro Glu Asp Val Gin Ser 
405 410 415 

Ser Asn Gly Ser Val Tyr Thr Trp Arg Glu Ala Phe Asn Glu Thr Asn 
420 425 430 

Gin Ala He Arg Thr He Ser Arg Phe Met Glu Cys Val Asn Leu Asn 
435 440 445 

Lys Leu Glu Pro He Ala Thr Glu Val Trp Leu He Asn Lys Ser Met 
450 455 460 

Glu Leu Leu Asp Glu Arg Lys Phe Trp Ala Gly He Val Phe Thr Gly 
465 470 475 480 

He Thr Pro Gly Ser He Glu Leu Pro His His Val Lys Tyr Lys He 
485 490 495 

Arg Met Asp He Asp Asn Val Glu Arg Thr Asn Lys He Lys Asp Gly 
500 505 510 

Tyr Trp Asp Pro Gly Pro Arg Ala Asp Pro Phe Glu Asp Met Arg Tyr 
515 520 525 

Val Trp Gly Gly Phe Ala Tyr Leu Gin Asp Val Val Glu Gin Ala He 
530 535 540 

He Arg Val Leu Thr Gly Thr Glu Lys Lys Thr Gly Val Tyr Met Gin 
^45 550 555 560 
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Gin Met Pro Tyr Pro Cys Tyr Val Asp Asp He Phe Leu Arg Val Met 
565 570 575 

Ser Arg Ser Met Pro Leu Phe Met Thr Leu Ala Trp He Tyr Ser Val 
580 585 590 

Ala Val He He Lys Gly He Val Tyr Glu Lys Glu Ala Arg Leu Lys 
595 600 . 605 

Glu Thr Met Arg He Met Gly Leu Asp Asn Ser He Leu Trp Phe Ser 
610 615 620 

Trp Phe He Ser Ser Leu He Pro Leu Leu Val Ser Ala Gly Leu Leu 
62 5 630 635 640 

Val Val He Leu Lys Leu Gly Asn Leu Leu Pro Tyr Ser Asp Pro Ser 
645 650 655 

Val Val Phe Val Phe Leu Ser Val Phe Ala Val Val Thr He Leu Gin 
660 665 670 

Cys Phe Leu He Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala 
675 680 685 

Cys Gly Gly He He Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys 
690 695 700 

Val Ala Trp Gin Asp Tyr Val Gly Phe Thr Leu Lys He Phe Ala Ser 

710 715 720 

Leu Leu Ser Pro Val Ala Phe Gly Phe Gly Cys Glu Tyr Phe Ala Leu 
725 730 735 



Phe Glu Glu Gin Gly He Gly Val Gin Trp Asp Asn Leu Phe Glu Ser 
740 745 750 
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Pro Val Glu Glu Asp Gly Phe Asn Leu Thr Thr Ser Val Ser Met Met 
755 760 765 

Leu Phe Asp Thr Phe Leu Tyr Gly Val Met Thr Trp Tyr He Glu Ala 
770 775 780 

Val Phe Pro Gly Gin Tyr Gly He Pro Arg Pro Trp Tyr Phe Pro Cys 
785 790 795 800 

Thr Lys Ser Tyr Trp Phe Gly Glu Glu Ser Asp Glu Lys Ser His Pro 
805 810 815 

Gly Ser Asn Gin Lys Arg He Ser Glu He Cys Met Glu Glu Glu Pro 
820 825 830 

Thr His Leu Lys Leu Gly Val Ser He Gin Asn Leu Val Lys Val Tyr 
835 840 845 

Arg Asp Gly Met Lys Val Ala Val Asp Gly Leu Ala Leu Asn Phe Tyr 
850 855 860 

Glu Gly Gin He Thr Ser Phe Leu Gly His Asn Gly Ala Gly Lys Thr 
865 870 875 880 

Thr Thr Met Ser He Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr 
885 890 895 

Ala Tyr He Leu Gly Lys Asp He Arg Ser Glu Met Ser Thr He Arg 
900 905 910 

Gin Asn Leu Gly Val Cys Pro Gin His Asn Val Leu Phe Asp Met Leu 
915 920 925 

Thr Val Glu Glu His He Trp Phe Tyr Ala Arg Leu Lys Gly Leu Ser 
930 935 940 



Glu Lys His Val Lys Ala Glu Met Glu Gin Met Ala Leu Asp Val Gly 
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945 950 955 



960 



Leu Pro Ser Ser Lys Leu Lys Ser Lys Thr Ser Gin Leu Ser Gly Gly 
965 970 975 

Met Gin Arg Lys Leu Ser Val Ala Leu Ala Phe Val Gly Gly Ser Lys 
980 985 990 

Val Val He Leu Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg 
995 1000 1005 

Arg Gly He Trp Glu Leu Leu Leu Lys Tyr Arg Gin Gly Arg Thr He 
1010 1015 1020 

He Leu Ser Thr His His Met Asp Glu Ala Asp Val Leu Gly Asp Arg 
1025 1030 1035 1040 

He Ala He He Ser His Gly Lys Leu Cys Cys Val Gly Ser Ser Leu 
1045 1050 1055 

Phe Leu Lys Asn Gin Leu Gly Thr Gly Tyr Tyr Leu Thr Leu Val Lys 
1060 1065 1070 

Lys Asp Val Glu Ser Ser Leu Ser Ser Cys Arg Asn Ser Ser Ser Thr 
1075 1080 1085 

Val Ser Tyr Leu Lys Lys Glu Asp Ser Val Ser Gin Ser Ser Ser Asp 
1090 1095 1100 

Ala Gly Leu Gly Ser Asp His Glu Ser Asp Thr Leu Thr He Asp Val 
1105 mo 1H5 H20 

Ser Ala He Ser Asn Leu He Arg Lys His Val Ser Glu Ala Arg Leu 
1125 1130 H35 



Val Glu Asp He Gly His Glu Leu Thr Tyr Vai Leu Pro Tyr Glu Ala 
1140 H45 H50 
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Ala Lys Glu Gly Ala Phe Val Glu Leu Phe His Glu He Asp Asp Arg 
1155 1160 H65 

Leu Ser Asp Leu Gly He Ser Ser Tyr Gly He Ser Glu Thr Thr Leu 
1170 H75 H80 

Glu Glu He Phe Leu Lys Val Ala Glu Glu Ser Gly Val Asp Ala Glu 
H85 1190 1195 1200 

Thr Ser Asp Gly Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe Gly 
1205 1210 1215 

Asp Lys Gin Ser Cys Leu Arg Pro Phe Thr Glu Asp Asp Ala Ala Asp 
1220 1225 1230 

Pro Asn Asp Ser Asp He Asp Pro Glu Ser Arg Glu Thr Asp Leu Leu 
1235 1240 1245 

Ser Gly Met Asp Gly Lys Gly Ser Tyr Gin Val Lys Gly Trp Lys Leu 
1250 1255 1260 

Thr Gin Gin Gin Phe Val Ala Leu Leu Trp Lys Arg Leu Leu He Ala 
1265 1270 1275 1280 

Arg Arg Ser Arg Lys Gly Phe Phe Ala Gin He Val Leu Pro Ala Val 
1285 1290 1295 

Phe Val Cys He Ala Leu Val Phe Ser Leu He Val Pro Pro Phe Gly 
1300 1305 1310 

Lys Tyr Pro Ser Leu Glu Leu Gin Pro Trp Met Tyr Asn Glu Gin Tyr 
1315 1320 1325 



Thr Phe Val Ser Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu 
1330 1335 1340 
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Leu Asn Ala Leu Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu 
13 45 1350 1355 1360 

Gly Asn Pro He Pro Asp Thr Pro Cys Gin Ala Gly Glu Glu Glu Trp 
1365 1370 1375 

Thr Thr Ala Pro Val Pro Gin Thr He Met Asp Leu Phe Gin Asn Gly 
1380 1385 1390 

Asn Trp Thr Met Gin Asn Pro Ser Pro Ala Cys Gin Cys Ser Ser Asp 
1395 1400 1405 

Lys He Lys Lys Met Leu Pro Val Cys Pro Pro Gly Ala Gly Gly Leu 
1410 1415 1420 

Pro Pro Pro Gin Arg Lys Gin Asn Thr Ala Asp He Leu Gin Asp Leu 
l 42 ^ 1430 1435 1440 

Thr Gly Arg Asn He Ser Asp Tyr Leu Val Lys Thr Tyr Val Gin He 
1445 1450 1455 

He Ala Lys Ser Leu Lys Asn Lys He Trp Val Asn Glu Phe Arg Tyr 
1460 1465 1470 

Gly Gly Phe Ser Leu Gly Val Ser Asn Thr Gin Ala Leu Pro Pro Ser 
1475 1480 1485 

Gin Glu Val Asn Asp Ala Thr Lys Gin Met Lys Lys His Leu Lys Leu 
!490 1495 1500 

Ala Lys Asp Ser Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Phe 
1505 1510 1515 1520 

Met Thr Gly Leu Asp Thr Arg Asn Asn Val Lys Val Trp Phe Asn Asn 
1525 1530 1535 



Lys Gly Trp His Ala He Ser Ser Phe Leu Asn Val He Asn Asn Ala 
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1540 1545 1550 

He Leu Arg Ala Asn Leu Gin Lys Gly Glu Asn Pro Ser His Tyr Gly 
1-555 1560 1565 

He Thr Ala Phe Asn His Pro Leu Asn Leu Thr Lys Gin Gin Leu Ser 
1570 1575 1580 

Glu Val Ala Pro Met Thr Thr Ser Val Asp Val Leu Val Ser He Cys 
1585 1590 1595 1600 

Val He Phe Ala Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu 
1605 1610 1615 

He Gin Glu Arg Val Ser Lys Ala Lys His Leu Gin Phe He Ser Gly 
1620 1625 1630 

Val Lys Pro Val He Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys 
1635 1640 1645 

Asn Tyr Val Val Pro Ala Thr Leu Val He He He Phe He Cys Phe 
1650 1655 1660 

Gin Gin Lys Ser Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Ala Leu 
1665 1670 1675 1680 

Leu Leu Leu Leu Tyr Gly Trp Ser He Thr Pro Leu Met Tyr Pro Ala 
1685 1690 1695 

Ser Phe Val Phe Lys He Pro Ser Thr Ala Tyr Val Val Leu Thr Ser 
1700 1705 1710 

Val Asn Leu Phe He Gly He Asn Gly Ser Val Ala Thr Phe Val Leu 
1715 1720 1725 



Glu Leu Phe Thr Asp Asn Lys Leu Asn Asn He Asn Asp He Leu Lys 
1730 1735 1740 



WO 00/18912 



14 



PCT/EP99/06991 



Ser Val Phe Leu He Phe Pro His Phe Cys Leu Gly Arg Gly Leu He 
1745 1750 1755 1760 

Asp Met Val Lys Asn Gin Ala Met Ala Asp Ala Leu Glu Arg Phe Gly 
1765 1770 1775 

Glu Asn Arg Phe Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn 
1780 1785 1790 

Leu Phe Ala Met Ala Val Glu Gly Val Val Phe Phe Leu He Thr Val 
1795 1800 1805 

Leu He Gin Tyr Arg Phe Phe He Arg Pro Arg Pro Val Asn Ala Lys 
1810 1815 1820 



Leu Ser Pro Leu Asn Asp Glu Asp Glu Asp Val Arg Arg Glu Arg Gin 
1825 1830 1835 1840 

Arg He Leu Asp Gly Gly Gly Gin Asn Asp He Leu Glu He Lys Glu 
1845 1850 1855 

Leu Thr Lys He Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg He 
I860 1865 1870 

Cys Val Gly He Pro Pro Gly Glu Cys Phe Gly Leu Leu Gly Val Asn 
1875 1880 1885 

Gly Ala Gly Lys Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr 
1890 1895 1900 

Val Thr Arg Gly Asp Ala Phe Leu Asn Arg Asn Ser He Leu Ser Asn 
1905 1910 1915 1920 



He His Glu Val His Gin Asn Met Gly Tyr Cys Pro Gin Phe Asp Ala 
1925 1930 1935 
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lie Thr Glu Leu Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu 
1940 1945 1950 

Leu Arg Gly Val Pro Glu Lys Glu Val Gly Lys Val Gly Glu Trp Ala 
1955 i960 1965 

lie Arg Lys Leu Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Gly Asn 
1970 1975 1980 

Tyr Ser Gly Gly Asn Lys Arg Lys Leu Ser Thr Ala Met Ala Leu He 
1985 1990 1995 2000 

Gly Gly Pro Pro Val Val Phe Leu Asp Glu Pro Thr Thr Gly Met Asp 
2005 2010 2015 

Pro Lys Ala Arg Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val Lys 
2020 2025 2030 

Glu Gly Arg Ser Val Val Leu Thr Ser His Ser Met Glu Glu Cys Glu 
2035 2040 2045 

Ala Leu Cys Thr Arg Met Ala He Met Val Asn Gly Arg Phe Arg Cys 
2050 2055 2060 



Leu Gly Ser Val Gin His Leu Lys Asn Arg Phe Gly Asp Gly Tyr Thr 
2065 2070 2075 2080 

He Val Val Arg He Ala Gly Ser Asn Pro Asp Leu Lys Pro Val Gin 
2085 2090 2095 

Asp Phe Phe Gly Leu Ala Phe Pro Gly Ser Val Pro Lys Glu Lys His 
2100 2105 2110 

Arg Asn Met Leu Gin Tyr Gin Leu Pro Ser Ser Leu Ser Ser Leu Ala 
2115 2120 2125 

Arg He Phe Ser He Leu Ser Gin Ser Lys Lys Arg Leu His He Glu 



WO 00/18912 



16 



PCT/EP99/06991 



2130 2135 2140 

Asp Tyr Ser Val Ser Gin Thr Thr Leu Asp Gin Val Phe Val Asn Phe 
2145 2150 2155 2160 

Ala Lys Asp Gin Ser Asp Asp Asp His Leu Lys Asp Leu Ser Leu His 
2165 2170 2175 

Lys Asn Gin Thr Val Val Asp Val Ala Val Leu Thr Ser Phe Leu Gin 
2180 2185 2190 

Asp Glu Lys Val Lys Glu Ser Tyr Val 
2195 2200 



<210> 3 
<211> 1130 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCB9 
<400> 3 

gccaatgnca cggtttcatc atggaactcc 
agggcgccca gctgtcaggt ggccagaagc 
ggaacccccc agtcctcatc ctggatgaag 
atctgatcca gcaggccatc catggcaacc 
caccggctga gcaccgtgga gcacgcgcac 
gtgcagcagg gcacccacca gcagcttgct 
gttgcagcgg cagatgtggg gtttcaaggc 
tgtagccaac gggtcacaag gcctgatggg 
ccggtgcctg cctggcagat gtgcccacgg 
ctgcagcact gaaagacgac ctgccatgtc 
tggtccctgc cccattccca gggcactctt 
gtcctctccc catacccctc cagagaaggg 
cgggattttc cgtctctccc tcttgccagc 



aggacggcta 


cagcacagag 


acaggggaga 


60 


agcgggtggc 


catggccgng 


gctctggtgc 


120 


ccaccagcgc 


tttggatgcc 


gagagcgagt 


180 


tgtcagaagc 


acacggtact 


catcatcgcg 


240 


ctcattgtgg 


tgctggacaa 


gggccgcgta 


300 


tgccccaggg 


cgggctttta 


cggcaagctn 


360 


cgcagacttc 


acagctggcc 


acaacgagcc 


420 


gggcccctcc 


ttcgcccggt 


ggcagaggac 


480 


aggtttccag 


ctgccctacc 


gagcccaggc 


540 


ccatgatcac 


cgcttntgca 


atcttgcccc 


600 


accccnnnct 


gggggatgtc 


caagagcata 


660 


gcttccctgt 


ccggagggag 


acacggggaa 


720 


tctgtgagtc 


tggccagggc 


gggtagggag 


780 
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cgtggagggc 


atctgtctgc 


caattgcccg 


ctgccaatct 


aagccagtct 


cactgtgacc 


840 


acacgaaacc 


tcaactgggg 


gagtgaggag 


ctggccaggt 


ctggaggggc 


ctcaggtgcc 


900 


cccagcccgg 


cacccagctt 


tcgcccctcg 


tcaatcaacc 


cctggctggc 


agccgccctc 


960 


cccacacccg 


cccctgtgct 


ctgctgtctg 


gaggccacgt 


ggaccttcat 


gagatgcatt 


1020 


ctcttctgtc 


tttggtggan 


gggatggtgc 


aaagcccagg 


atctggcttt 


gccagaggtt 


1080 


gcaacatgtt 


gagagaaccc 


ggtcaataaa 


gtgtactacc 


tcttacccct 




1130 



<210> 4 
<211> 1304 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCA6 



<400> 4 



tcttagatga 


gaaacctgtt 


ataattgcca 


gctgtctaca 


caaagaatat 


gcaggccaga 


60 


agaaaagttg 


cttttcaaag 


aggaagaaga 


aaatagcagc 


aagaaatatc 


tctttctgtg 


120 


ttcaagaagg 


tgaaattttg 


ggattgctag 


gacccaatgg 


tgctggaaaa 


agttcatcta 


180 


ttagaatgat 


atctgggatc 


acaaagccaa 


ctgctggaga 


ggtggaactg 


aaaggctgca 


240 


gttcagtttt 


gggccacctg 


gggtactgcc 


ctcaagagaa 


cgtgctgtgg 


cccatgctga 


300 


cgttgaggga 


acacctggag 


gtgtatgctg 


ccgtcaaggg 


gctcaggaaa 


gcggacgcga 


360 


ggctcgccat 


cgcaagatta 


gtgagtgctt 


tcaaactgca 


tgagcagctg 


aatgttcctg 


420 


tgcagaaatt 


aacagcagga 


atcacgagaa 


agttgtgttt 


tgtgctgagc 


ctcctgggaa 


480 


actcacctgt 


cttgctcctg 


gatgaaccat 


ctacgggcat 


aaccccacag 


ggcagcagca 


540 


aatgttggca 


ggcaatccag 


gcagtcgtta 


aaaacacaga 


gagaggtgtc 


ctcctgacca 


600 


cccataacct 


ggctgaggcg 


gaagccttgt 


gtgaccgtgt 


ggccatcatg 


gtgtctggaa 


660 


ggcttagatg 


cattggctcc 


atccaacacc 


tgaaaaacaa 


acttggcaag 


gattacattc 


720 


tagagctaaa 


agtgaaggaa 


acgtctcaag 


tgactttggt 


ccacactgag 


attctgaagc 


780 


ttttcccaca 


ggctgcaggg 


caggaaaggt 


attcctcttt 


gttaacctat 


aagctgcccc 


840 


gtggcagacg 


tttaccctct 


atcacagacc 


tttcacaaat 


tagaagcagt 


gaaagcataa 


900 


ctttaacctg 


gaagaataca 


gcctttctcc 


agtgcacact 


gganaaggtn 


tccttanaac 


960 


cttcctaaan 


aacaggaagt 


taggaaattt 


tgaatgaaaa 


nnnaccnccc 


cccctcattc 


1020 


aggtggaacc 


ttaaaacctc 


aaacctagta 


attttttgtt 


gatctcctat 


aaaacttatg 


1080 


ttttatgtaa 


taattaatag 


tatgtttaat 


tttaaagatc 


atttaaaatt 


aacatcaggt 


1140 


atattttgta 


aatttagtta 


acaaatacat 


aaattttaaa 


attattcttc 


ctctcaaaca 


1200 


taggggtgat 


agcaaacctg 


tgataaaggc 


aatacaaaat 


attagtaaag 


tcacccaaag 


1260 
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agtcaggcac tgggtattgt ggaaataaaa ctatataaac ttaa 1304 

<210> 5 

<211> 65 

<212> PRT 

<213> Human 

<220> 

<223> Partial peptide sequence of .ABCG1 (ABC8) 
<400> 5 

Vai Ser Phe Asp Thr He Pro Thr Tyr Leu Gin Trp Met Ser Tyr He 
15 10 15 

Ser Tyr Val Arg Tyr Gly Phe Glu Gly Val He Leu Ser He Tyr Gly 
20 25 30 

Leu Asp Arg Glu Asp Leu His Cys Asp He Asp Glu Thr Cys His Phe 
35 40 45 

Gin Lys Ser Glu Ala He Leu Arg Glu Leu Asp Val Glu Asn Ala Lys 
50 55 60 

Leu 
65 



<210> 6 
<211> 4864 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCC2 (MRP2) 
<400> 6 

atagaagagt cttcgttcca gacgcagtcc aggaatcatg ctggagaagt tctgcaactc 60 
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tactttttgg aattcctcat tcctggacag 
gcaaactgtt ctggtgtgga ttcccttggg 
tctccacgtg tataaatcca ggaccaagag 
gcaggtattc gttggttttc ttcttattct 
agaagactct ggacaagcca cagtccctgc 
aggcacatgg ctcctggttt tgctgatcca 
ctcctggttc ctgtccctat tctggattct 
gactctgatc cggacactct tacagggtga 
cttcatctcc tacggattcc agatcctgat 
tgagtcatca aataatccat catccatagc 
gtatgacagc atcattctga aaggctacaa 
agttgatgaa gagatgaaaa ccaagacatt 
agagctgcag aaagccaggc gggcactcca 
ctctggagcc aggctgcctg gcttgaacaa 
cctggaagat gttgaaaaga aaaaaaagaa 
ctggttgatg aaggctctgt tcaaaacttt 
gaagctagtg aatgacatct tcacgtttgt 
ctttgcaagt gaccgtgaca catatttgtg 
cactgcggct ctcattcagt ctttctgcct 
gggtgtaaaa gtacggacag ctatcatggc 
caacttggcc aggaaggagt acaccgttgg 
ccagaagctc atggatgtga ccaacttcat 
tgtcttatct atcttcttcc tatggagaga 
ggtgatggtg cttgtaatcc caattaatgc 
ggtcaaaaat atgaagaata aagacaaacg 
aatcaagatc ctgaaatatt ttgcctggga 
ccggaagaaa gagctcaaga acctgctggc 
cgtcttccag ttaactccag tcctggtatc 
ggatagcaac aatattttgg atgcacaaaa 
cctgcgcttt cccctgagca tgcttcccat 
ttccacagag cggctagaga agtacttggg 
acatagctgc aattttgaca aagccatgca 
tgattcggaa gccacagtcc gagatgtgaa 
tgtgataggc cctgtcggct ctgggaaatc 
ggaaaatgtc cacgggcaca tcaccatcaa 
ctggattcag aatggcacca taaaggacaa 
gaggtaccag caagtactgg aggcctgtgc 



tccggaggca gacctgccac tttgttttga 120 
cttcctatgg ctcctggccc cctggcagct 180 
atcctctacc accaaactct atcttgctaa 240 
agcagccata gagctggccc ttgtactcac 300 
tgttcgatat accaatccaa gcctctacct 360 
atacagcaga caatggtgtg tacagaaaaa 420 
ctcgatactc tgtggcactt tccaatttca 480 
caattctaat ctagcctact cctgcctgtt 540 
cctgatcttt tcagcatttt cagaaaataa 600 
ttcattcctg agtagcatta cctacagctg 660 
gcgtcctctg acactcgagg atgtctggga 720 
agtgagcaag tttgaaacgc acatgaagag 780 
gagacggcag gagaagagct cccagcagaa 84 0 
gaatcagagt caaagccaag atgcccttgt 900 
gtctgggacc aaaaaagatg ttccaaaatc 960 
ctacatggtg ctcctgaaat cattcctact 102 0 
gagtcctcag ctgctgaaat tgctgatctc 1080 
gattggatat ctctgtgcaa tcctcttatt 1140 
tcagtgttat ttccaactgt gcttcaagct 1200 
ttctgtatat aagaaggcat tgaccctatc 1260 
agaaacagtg aacctgatgt ctgtggatgc 1320 
gcacatgctg tggtcaagtg ttctacagat 1380 
gttgggaccc tcagtcttag caggtgttgg 1440 
gatactgtcc accaagagta agaccattca 1500 
tttaaagatc atgaatgaga ttcttagtgg 1560 
accttcattc agagaccaag tacaaaacct 1620 
ctttagtcaa ctacagtgtg tagtaatatt 1680 
tgtggtcaca ttttctgttt atgtcctggt 1740 
ggccttcacc tccattaccc tcttcaatat 1800 
gatgatctcc tccatgctcc aggccagtgt 1860 
aggggatgac ttggacacat ctgccattcg 1920 
gttttctgag gcctccttta cctgggaaca 1980 
cctggacatt atggcaggcc aacttgtggc 2040 
ctccttgata tcagccatgc tgggagaaat 2100 
gggcaccact gcctatgtcc cacagcagtc 2160 
catccttttt ggaacagagt ttaatgaaaa 2220 
tctcctccca gacttggaaa tgctgcctgg 2280 
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aggagatttg gctgagattg gagagaaggg 
gatcagcctg gccagagcta cctaccaaaa 
gtctgcagtg gatgctcatg taggaaaaca 
cctgttgaaa ggcaagactc gactcttggt 
ggatgagatt gtagttctgg ggaatggaac 
cctggccaaa aaaggagagt ttgctaagaa 
tgaagaggaa gccacagtcc atgatggcag 
atccagtgtg gaagagatcc ccgaagatgc 
ctttcgtcga acacttagcc gcagttctag 
aaactccttg aaaactcgga atgtgaatag 
acaaaaacta attaagaagg aattcataga 
ggagtaccta caagcaatag gattgttttc 
gaattctgtg gcttttattg gatccaacct 
aatcttcaat agcaccgact atccagcatc 
agctctggga ttagcccaag gtatatttgt 
tttcgtccat gcatcaaata tcttgcacaa 
tatgagattt tttgacacaa cacccacagg 
ttccacagtg gatgacaccc tgcctcagtc 
gataatcagc acccttgtca tgatctgcat 
tcctcttggc attatttatg tatctgttca 
gaggcgtctg gactctgtca ccaggtcccc 
aggtttgcca gttatccgtg cctttgagca 
gaggattgac accaaccaga aatgtgtctt 
aattcgcctg gagctggttg ggaacctgac 
ttatagagat accctaagtg gggacactgt 
cacacaaacc ctgaactggc tggtgaggat 
tgttgagcga ataactgagt acacaaaagt 
gaggcctccg ccagattggc ccagcaaagg 
gtaccgacct gagctggatc tggtcctcag 
gaagattggt gtggtgggca ggacaggagc 
cagaatctta gaggctgccg gtggtcagat 
tgggctccac gacctccgag agaagctgac 
tggaagcctg aggatgaatc tcgacccttt 
ggccttggag ctggctcacc tcaagtcttt 
cgaaggtaca gaggctggtg gcaacctgag 
cagggctctg cttcggaaat ccaagatcct 
tctagagaca gacaacctca ttcagacgac 



tataaatctt agtgggggtc agaagcagcg 2340 
tttagacatc tatcttctag atgaccccct 2400 
tatttttaat aaggtcttgg gccccaatgg 2 4 60 
tacacatagc atgcactttc ttcctcaagt 2520 
aattgtagag aaaggatcct acagtgctct 2580 
tctgaagaca tttctaagac atacaggccc 2 64 0 
tgaagaagaa gcagatgact atgggctgat 2700 
agcctccata accatgagaa gagagaacag 2760 
gtccaatggc aggcatctga agtccctgag 2820 
cctgaaggaa gacgaagaac tagtgaaagg 2880 
aactggaaag gtgaagttct ccatctacct 2 94 0 
gatattcttc atcatccttg cgtttgtgat 3000 
ctggctcagt gcttggacca gtgactctaa 3060 
tcagagggac atgagagttg gagtctacgg 3120 
gttcatagca catttctgga gtgcctttgg 3180 
gcaactgctg aacaatatcc ttcgagcacc 3240 
ccggattgtg aacaggtttg ccggcgatat 3300 
cttgcgcacg tggattacat gcttcctggg 3360 
ggccactcct gtcttcacca tcatcgtcat 3420 
gatgttttat gtgtctacct cccgccagct 3480 
aatctactct cacttcagcg agaccgtatc 3540 
ccagcagcga tttctgaaac acaatgaggt 3600 
ttcctggatc acctccaaca ggtggcttgc 3660 
tgtcttcttt tcagccttga tgatggttat 3720 
tggctttgtt ctgtccaatg cactcaatat 3780 
gacatcagaa atagagacca acattgtggc 38 40 
ggaaaatgag gcaccctggg tgactgataa 3900 
caagatccag tttaacaact accaagtgcg 3960 
agggatcact tgtgacatcg gtagcatgga 4020 
tggaaagtca tccctcacaa actgcctctt 4080 
tatcattgat ggagtagata ttgcttccat 4140 
catcatcccc caggacccca tcctgttctc 4200 
caacaactac tcagatgagg agatttggaa 42 60 
tgtggccagc ctgcaacttg ggttatccca 4320 
cataggccag aggcagctgc tgtgcctggg 4380 
ggtcctggat gaggccactg ctgcggtgga 4 4 40 
catccaaaac gagttcgccc actgcacagt 4 500 
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gatcaccatc gcccacaggc tgcacaccat 
caacgggaag attatagagt gcggcagccc 
ttactttatg gctaaggaag ctggcattga 
ggccccatgg gttagaaaag gactataaga 
aaatacagaa tacatacaaa agtgtgtata 
cacccatgaa cctactaccc aggttaagaa 
aaaa 

<210> 7 
<211> 4646 
<212> DNA 
<213> Human 



catggacagt gacaaggtaa tggtcctaga 4 560 
tgaagaactg ctacaaatcc ctggaccctt 4 620 
gaatgtgaac agcacaaaat tctagcagaa 4 68 0 
ataatttctt atttaatttt attttttata 4740 
aaatgtacgt tttaaaaaag gataagtgaa 4800 
aataaatgtc accaggtact tgaaaaaaaa 4 8 60 

4864 



<220> 

<223> human cDNA of ABCB1 (MDR1) 



<400> 7 

cctactctat tcagatattc tccagattcc 
aggagtactc acttcaggaa gcaaccagat 
tcctcctgga aattcaacct gtttcgcagt 
ggccgggagc agtcatctgt ggtgaggctg 
gggctgagca cagcgcttcg ctctctttgc 
gctcttccaa gctcaaagaa gcagaggccg 
agtcggagta tcttcttcca agatttcacg 
cgggatggat cttgaagggg accgcaatgg 
gaacaataaa agtgaaaaag ataagaagga 
gtttcgctat tcaaattggc ttgacaagtt 
catccatggg gctggacttc ctctcatgat 
tgcaaatgca ggaaatttag aagatctgat 
tgatacaggg ttcttcatga atctggagga 
tggaattggt gctggggtgc tggttgctgc 
agctggaaga caaatacaca aaattagaaa 
gataggctgg tttgatgtgc acgatgttgg 
ctctaagatt aatgaagtta ttggtgacaa 
atttttcact gggtttatag taggatttac 
ggccatcagt cctgttcttg gactgtcagc 
tactgataaa gaactcttag cgtatgcaaa 



taaagattag agatcatttc tcattctcct 60 
aaaagagagg tgcaacggaa gccagaacat 120 
ttctcgagga atcagcattc agtcaatccg 180 
attggctggg caggaacagc gccggggcgt 240 
cacaggaagc ctgagctcat tcgagtagcg 300 
ctgttcgttt cctttaggtc tttccactaa 360 
tcttggtggc cgttccaagg agcgcgaggt 420 
aggagcaaag aagaagaact tttttaaact 480 
aaagaaacca actgtcagtg tattttcaat 540 
gtatatggtg gtgggaactt tggctgccat 600 
gctggtgttt ggagaaatga cagatatctt 660 
gtcaaacatc actaatagaa gtgatatcaa 720 
agacatgacc aggtatgcct attattacag 780 
ttacattcag gtttcatttt ggtgcctggc 840 
acagtttttt catgctataa tgcgacagga 900 
ggagcttaac acccgactta cagatgatgt 960 
aattggaatg ttctttcagt caatggcaac 1020 
acgtggttgg aagctaaccc ttgtgatttt 1080 
tgctgtctgg gcaaagatac tatcttcatt 1140 
agctggagca gtagctgaag aggtcttggc 1200 
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agcaattaga actgtgattg catttggagg 
aaatttagaa gaagctaaaa gaattgggat 
aggtgctgct ttcctgctga tctatgcatc 
cttggtcctc tcaggggaat attctattgg 
aattggggct tttagtgttg gacaggcatc 
aggagcagct tatgaaatct tcaagataat 
gaagagtggg cacaaaccag ataatattaa 
cagttaccca tctcgaaaag aagttaagat 
tgggcagacg gtggccctgg ttggaaacag 
gatgcagagg ctctatgacc ccacagaggg 
gaccataaat gtaaggtttc tacgggaaat 
gtttgccacc acgatagctg aaaacattcg 
gattgagaaa gctgtcaagg aagccaatgc 
atttgacacc ctggttggag agagaggggc 
cgccattgca cgtgccctgg ttcgcaaccc 
agccttggac acagaaagcg aagcagtggt 
tcggaccacc attgtgatag ctcatcgttt 
tggtttcgat gatggagtca ttgtggagaa 
aggcatttac ttcaaacttg tcacaatgca 
tgcagctgat gaatccaaaa gtgaaattga 
atccagtcta ataagaaaaa gatcaactcg 
cagaaagctt agtaccaaag aggctctgga 
gattatgaag ctaaatttaa ctgaatggcc 
tataaatgga ggcctgcaac cagcatttgc 
tacaagaatt gatgatcctg aaacaaaacg 
tctagccctt ggaattattt cttttattac 
agctggagag atcctcacca agcggctccg 
ggatgtgagt tggtttgatg accctaaaaa 
caatgatgct gctcaagtta aaggggctat 
tatagcaaat cttgggacag gaataattat 
gttactctta gcaattgtac ccatcattgc 
gtctggacaa gcactgaaag ataagaaaga 
agcaatagaa aacttccgaa ccgttgtttc 
gtatgctcag agtttgcagg taccatacag 
aattacattt tccttcaccc aggcaatgat 
tggagcctac ttggtggcac ataaactcat 
agctgttgtc tttggtgcca tggccgtggg 



acaaaagaaa gaacttgaaa ggtacaacaa 1260 
aaagaaagct attacagcca atatttctat 1320 
ttatgctctg gccttctggt atgggaccac 1380 
acaagtactc actgtattct tttctgtatt 1440 
tccaagcatt gaagcatttg caaatgcaag 1500 
tgataataag ccaagtattg acagctattc 1560 
gggaaatttg gaattcagaa atgttcactt 1620 
cttgaagggc ctgaacctga aggtgcagag 1680 
tggctgtggg aagagcacaa cagtccagct 1740 
gatggtcagt gttgatggac aggatattag 1800 
cattggtgtg gtgagtcagg aacctgtatt 1860 
ctatggccgf gaaaatgtca ccatggatga 1920 
ctatgacttt atcatgaaac tgcctcataa 1980 
ccagttgagt ggtgggcaga agcagaggat 2040 
caagatcctc ctgctggatg aggccacgtc 2100 
tcaggtggct ctggataagg ccagaaaagg 2160 
gtctacagtt cgtaatgctg acgtcatcgc 2220 
aggaaatcat gatgaactca tgaaagagaa 2280 
gacagcagga aatgaagttg aattagaaaa 2340 
tgccttggaa atgtcttcaa atgattcaag 2400 
taggagtgtc cgtggatcac aagcccaaga 2 4 60 
tgaaagtata cctccagttt ccttttggag 2520 
ttattttgtt gttggtgtat tttgtgccat 2580 
aataatattt tcaaagatta taggggtttt 2640 
acagaatagt aacttgtttt cactattgtt 2700 
atttttcctt cagggtttca catttggcaa 27 60 
atacatggtt ttccgatcca tgctcagaca 2820 
caccactgga gcattgacta ccaggctcgc 2880 
aggttccagg cttgctgtaa ttacccagaa 2 94 0 
atccttcatc tatggttggc aactaacact 3000 
aatagcagga gttgttgaaa tgaaaatgtt 30 60 
actagaaggt gctgggaaga tcgctactga 3120 
tttgactcag gagcagaagt ttgaacatat 3180 
aaactctttg aggaaagcac acatctttgg 3240 
gtatttttcc tatgctggat gtttccggtt 3300 
gagctttgag gatgttctgt tagtattttc 3360 
gcaagtcagt tcatttgctc ctgactatgc 3420 
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4646 



<210> 8 
<211> 864 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCD2 (ALDR) 
<400> 8 

aaatggacca gatccggtgc tgctaagagg gctgcctgcc tggtggctgc ggcatatget 60 

ctgaaaaccc tctatcccat cattggcaag cgtttaaagc aatctggcca egggaagaaa 120 

aaagcagcag cttaccctgc tgcagagaac acagaaatac tgeattgeae cgagaccatt 180 

tgtgaaaaac cttcgcctgg agtgaatgca gatttcttca aacagctact agaacttegg 240 

aaaattttgt ttccaaaact tgtgaccact gaaacagggt ggctctgcct gcactcagtg 300 

gctctaatct caagaacctt tctttctatc tatgtggctg gtctggatgg aaaaatcgtg 360 
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<210> 9 
<211> 2750 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCD1 (ALDP) 



<400> 9 
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<210> 10 
<211> 5011 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCC1 (MRP1) 
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<400> 10 

ccaggcggcg ttgcggcccc ggccccggct 
gccgccgccg ccgccgccag cgctagcgcc 
tgcccgccgc cgcccgcgcc agcaaccggg 
cgcccgcgcc accggcatgg cgctccgggg 
ctgggactgg aatgtcacgt ggaataccag 
cacggtcctc gtgtgggtgc cttgttttta 
ctatctctcc cgacatgacc gaggctacat 
tgccttggga tttttgctgt ggatcgtctg 
aagaagtcgg ggcatattcc tggccccagt 
caccacgctg cttgctacct ttttaattca 
agggatcatg ctcactttct ggctggtagc 
caaaattatg acagccttaa aagaggatgc 
ctacgtctac ttttccctct tactcattca 
acccctgttc tcggaaacca tccacgaccc 
cctgtcgagg atcaccttct ggtggatcac 
cctggagggc agtgacctct ggtccttaaa 
tgttttggta aagaactgga agaaggaatg 
tgtgtactcc tccaaggatc ctgcccagcc 
ggaggtggag gctttgatcg tcaagtcccc 
ggtgttatac aagacctttg ggccctactt 
cgacctgatg atgttttccg ggccgcagat 
cacgaaggcc ccagactggc agggctactt 
cctgcagacc ctcgtgctgc accagtactt 
caagaccgct gtcattgggg ctgtctatcg 
aaaatcctcc acggtcgggg agattgtcaa 
ggacttggcc acgtacatta acatgatctg 
ctacctcctg tggctgaatc tgggcccttc 
catggtgccc gtcaatgctg tgatggcgat 
gaagagcaaa gacaatcgga tcaagctgat 
aaagctttat gcctgggagc tggcattcaa 
gctgaaggtg ctgaagaagt ctgcctacct 
cacgcccttt ctggtggcct tgtgcacatt 
catcctggat gcccagacag ccttcgtgtc 
cctgaacatt ctccccatgg tcatcagcag 
cctgaggatc tttctctccc atgaggagct 
caaagacggc gggggcacga acagcatcac 



ccctgcgccg ccgccgccgc cgccgccgcc 60 
agcagccggg cccgatcacc cgccgcccgg 120 
cccgatcacc cgccgcccgg tgcccgccgc 180 
cttctgcagc gccgatggct ccgacccgct 240 
caaccccgac ttcaccaagt gctttcagaa 300 
cctctgggcc tgtttcccct tctacttcct 360 
tcagatgaca cctctcaaca aaaccaaaac 420 
ctgggcagac ctcttctact ctttctggga 480 
gtttctggtc agcccaactc tcttgggcat 540 
gctggagagg aggaagggag ttcagtcttc 600 
cctagtgtgt gccctagcca tcctgagatc 660 
ccaggtggac ctgtttcgtg acatcacttt 720 
gctcgtcttg tcctgtttct cagatcgctc 780 
taatccctgc ccagagtcca gcgcttcctt 840 
agggttgatt gtccggggct accgccagcc 900 
caaggaggac acgtcggaac aagtcgtgcc 960 
cgccaagact aggaagcagc cggtgaaggt 1020 
gaaagagagt tccaaggtgg atgcgaatga 1080 
acagaaggag tggaacccct ctctgtttaa 1140 
cctcatgagc ttcttcttca aggccatcca 1200 
cttaaagttg ctcatcaagt tcgtgaatga 12 60 
ctacaccgtg ctgctgtttg tcactgcctg 1320 
ccacatctgc ttcgtcagtg gcatgaggat 1380 
gaaggccctg gtgatcacca attcagccag 1440 
cctcatgtct gtggacgctc agaggttcat 1500 
gtcagccccc ctgcaagtca tccttgctct 1560 
cgtcctggct ggagtggcgg tgatggtcct 1620 
gaagaccaag acgtatcagg tggcccacat 1680 
gaacgaaatt ctcaatggga tcaaagtgct 1740 
ggacaaggtg ctggccatca ggcaggagga 1800 
gtcagccgtg ggcaccttca cctgggtctg 18 60 
tgccgtctac gtgaccattg acgagaacaa 1920 
tttggccttg ttcaacatcc tccggtttcc 1980 
catcgtgcag gcgagtgtct ccctcaaacg 2040 
ggaacctgac agcatcgagc gacggcctgt 2100 
cgtgaggaat gccacattca cctgggccag 2160 



WO 00/18912 



27 



PCT/EP99/06991 



gagcgaccct cccacactga atggcatcac 
cgtggtgggc caggtgggct gcggaaagtc 
ggacaaagtg gaggggcacg tggctatcaa 
ctggattcag aatgattctc tccgagaaaa 
atattacagg tccgtgatac aggcctgtgc 
tggggatcgg acagagattg gcgagaaggg 
cgtgagcctg gcccgggccg tgtactccaa 
ctcagcagtg gatgcccatg tgggaaaaca 
gatgctgaag aacaagacgc ggatcttggt 
ggacgtcatc atcgtcatga gtggcggcaa 
gctggctcga gacggcgcct tcgctgagtt 
gcaggatgca gaggagaacg gggtcacggg 
aatggagaat ggcatgctgg tgacggacag 
cagctcctcc tcctatagtg gggacatcag 
gaaagctgag gccaagaagg aggagacctg 
agggcaggtc aagctttccg tgtactggga 
cttcctcagc atcttccttt tcatgtgtaa 
gctcagcctc tggactgatg accccatcgt 
gctgagcgtc tatggagccc tgggcatttc 
ggccgtgtcc atcgggggga tcttggcttc 
catcctgcgg tcacccatga gcttctttga 
cttctccaag gagctggaca cagtggactc 
gggctccctg ttcaacgtca ttggtgcctg 
cgccatcatc atcccgcccc ttggcctcat 
ttcctcccgg cagctgaagc gcctcgagtc 
caacgagacc ttgctggggg tcagcgtcat 
ccaccagagt gacctgaagg tggacgagaa 
caacaggtgg ctggccgtgc ggctggagtg 
cctgtttgcg gtgatctcca ggcacagcct 
ttactcattg caggtcacca cgtacttgaa 
aaccaacatc gtggccgtgg agaggctcaa 
ctggcaaatc caggagacag ctccgcccag 
ccggaactac tgcctgcgct accgagagga 
cacgatcaat gggggagaaa aggtcggcat 
cctgaccctg ggcttatttc ggatcaacga 
catcaacatc gccaagatcg gcctgcacga 
ggaccctgtt ttgttttcgg gttccctccg 



cttctccatc cccgaaggtg ctttggtggc 2220 
gtccctgctc tcagccctct tggctgagat 2280 
gggctccgtg gcctatgtgc cacagcaggc 2340 
catccttttt ggatgtcagc tggaggaacc 2400 
cctcctccca gacctggaaa tcctgcccag 24 60 
cgtgaacctg tctgggggcc agaagcagcg 2520 
cgctgacatt tacctcttcg atgatcccct 2580 
catctttgaa aatgtgattg gccccaaggg 2640 
cacgcacagc atgagctact tgccgcaggt 2700 
gatctctgag atgggctcct accaggagct 27 60 
cctgcgtacc tatgccagca cagagcagga 2820 
cgtcagcggt ccagggaagg aagcaaagca 2880 
tgcagggaag caactgcaga gacagctcag 2 94 0 
caggcaccac aacagcaccg cagaactgca 3000 
gaagctgatg gaggctgaca aggcgcagac 3060 
ctacatgaag gccatcggac tcttcatctc 3120 
ccatgtgtcc gcgctggctt ccaactattg 3180 
caacgggact caggagcaca cgaaagtccg 3240 
acaagggatc gccgtgtttg gctactccat 3300 
ccgctgtctg cacgtggacc tgctgcacag 3360 
gcggaccccc agtgggaacc tggtgaaccg 3420 
catgatcccg gaggtcatca agatgttcat 3480 
catcgttatc ctgctggcca cgcccatcgc 3540 
ctacttcttc gtccagaggt tctacgtggc 3600 
ggtcagccgc tccccggtct attcccattt 3660 
tcgagccttc gaggagcagg agcgcttcat 3720 
ccagaaggcc tattacccca gcatcgtggc 3780 
tgtgggcaac tgcatcgttc tgtttgctgc 3840 
cagtgctggc ttggtgggcc tctcagtgtc 3900 
ctggctggtt cggatgtcat ctgaaatgga 3960 
ggagtattca gagactgaga aggaggcgcc 4020 
cagctggccc caggtgggcc gagtggaatt 4080 
cctggacttc gttctcaggc acatcaatgt 4140 
cgtggggcgg acgggagctg ggaagtcgtc 4200 
gtctgccgaa ggagagatca tcatcgatgg 42 60 
cctccgcttc aagatcacca tcatccccca 4320 
aatgaacctg gacccattca gccagtactc 4380 
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agacccagga 
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c 






5011 



<210> 11 
<211> 3924 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCB4 (MDR3) 



<400> 11 



cctgccagac 


aegegegagg 


ttcgaggctg 


agatggatct 


tgaggeggea 


aagaacggaa 


60 


cagcctggcg 


ccccacgagc 


gcggagggcg 


actttgaact 


gggcatcagc 


agcaaacaaa 


120 


aaaggaaaaa 


aacgaagaca 


gtgaaaatga 


ttggagtatt 


aacattgttt 


cgatactccg 


180 


attggcagga 


taaattgttt 


atgtcgctgg 


gtaccatcat 


ggecataget 


caeggatcag 


240 


gtctccccct 


catgatgata 


gtatttggag 


agatgactga 


caaatttgtt 


gatactgeag 


300 


gaaacttctc 


ctttccagtg 


aacttttcct 


tgtegctget 


aaatccaggc 


aaaattctgg 


360 


aagaagaaat 


gactagatat 


gcatattact 


actcaggatt 


gggtgctgga 


gttcttgttg 


420 


ctgectatat 


acaagtttca 


ttttggactt 


tggcagctgg 


tcgacagatc 


aggaaaatta 


480 


ggcagaagtt 


ttttcatget 


attctacgac 


aggaaatagg 


atggtttgac 


atcaatgaca 


540 


ccactgaact 


caatacgegg 


ctaacagatg 


acatctccaa 


aatcagtgaa 


ggaattggtg 


600 


acaaggttgg 


aatgttcttt 


caagcagtag 


ccacgttttt 


tgeaggatte 


atagtgggat 


660 


tcatcagagg 


atggaagctc 


acccttgtga 


taatggccat 


cagccctatt 


ctaggactct 


720 


ctgcagccgt 


ttgggcaaag 


atactctegg 


catttagtga 


caaagaacta 


getgettatg 


780 


caaaagcagg 


cgccgtggca 


gaagaggctc 


tgggggecat 


caggactgtg 


atagctttcg 


840 


ggggccagaa 


caaagagctg 


gaaaggtatc 


agaaacattt 


agaaaatgee 


aaagagattg 


900 


gaattaaaaa 


agctatttca 


gcaaacattt 


ccatgggtat 


tgccttcctg 


ttaatatatg 


960 
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catcatatgc actggccttc tggtatggat 
ttggaaatgc aatgacagtt tttttttcaa 
ctgccccatg tattgatgct tttgccaatg 
ttattgataa taatcctaaa attgacagtt 
tcaaagggaa tttggagttc aatgatgttc 
agatcttgaa gggcctcaac ctgaaggtgc 
gtagtggctg tgggaagagc acaacggtcc 
agggcacaat taacattgat gggcaggata 
aaatcattgg tgtggtgagt caggagccgg 
tttgttatgg ccgtggaaat gtaaccatgg 
acgcctatga gtttatcatg aaattaccac 
gggcccagct gagtggtggg cagaagcaga 
accccaagat ccttctgctg gatgaggcca 
aggtacaggc agctctggat aaggccagag 
gactgtctac ggtccgaaat gcagatgtca 
agcaaggaag ccacagcgaa ctgatgaaga 
tgcagacatc aggaagccag atccagtcag 
ccactagaat ggccccaaat ggctggaaat 
accttaaaaa ttcacaaatg tgtcagaaga 
caaatgtgcc accagtgtcc tttctgaagg 
actttgtcgt gggaacagta tgtgccattg 
tcatattctc agagatcata gcgatttttg 
agtgcaacat attctctttg attttcttat 
tccttcaggg tttcacgttt gggaaagctg 
tggcttttaa agcaatgcta agacaggaca 
ctggtgcact ttctacaaga cttgccacag 
ccaggttggc tttaattgca cagaatatag 
ttatctacgg ttggcagtta accctattgc 
caggaattgt tgaaatgaaa ttgttggctg 
aagctgctgg aaagattgca acagaggcaa 
cccaggaaag aaaatttgaa tcaatgtatg 
ctgtgcagaa ggcacacatc tatggaatta 
tttcctatgc cggttgtttt cgatttggtg 
tcagagatgt tattctggtg ttttctgcaa 
ccagttcatt tgctccagac tatgctaaag 
tgtttgaaag acaacctctg attgacagct 
ttgaaggaaa tataacattt aatgaagtcg 



ccactctagt catatcaaaa gaatatacta 1020 
tcctaattgg agctttcagt gttggccagg 1080 
caagaggagc agcatatgtg atctttgata 1140 
tttcagagag aggacacaaa ccagacagca 1200 
acttttctta cccttctcga gctaacgtca 1260 
agagtgggca gacggtggcc ctggttggaa 1320 
agctgataca gaggctctat gaccctgatg 1380 
ttaggaactt taatgtaaac tatctgaggg 1440 
tgctgttttc caccacaatt gctgaaaata 1500 
atgagataaa gaaagctgtc aaagaggcca 1560 
agaaatttga caccctggtt ggagagagag 1620 
ggatcgccat tgcacgtgcc ctggttcgca 1680 
cgtcagcatt ggacacagaa agtgaagctg 1740 
aaggccggac caccattgtg atagcacacc 1800 
tcgctgggtt tgaggatgga gtaattgtgg 18 60 
aggaaggggt gtacttcaaa cttgtcaaca 1920 
aagaatttga actaaatgat gaaaaggctg 1980 
ctcgcctatt taggcattct actcagaaaa 2040 
gccttgatgt ggaaaccgat ggacttgaag 2100 
tcctgaaact gaataaaaca gaatggccct 2160 
ccaatggggg gcttcagccg gcattttcag 2220 
gaccaggcga tgatgcagtg aagcagcaga 2280 
ttctgggaat tatttctttt tttactttct 2340 
gcgagatcct caccagaaga ctgcggtcaa 2400 
tgagctggtt tgatgaccat aaaaacagta 24 60 
atgctgccca agtccaagga gccacaggaa 2520 
ctaaccttgg aactggtatt atcatatcat 2580 
tattagcagt tgttccaatt attgctgtgt 2640 
gaaatgccaa aagagataaa aaagaactgg 2700 
tagaaaatat taggacagtt gtgtctttga 27 60 
ttgaaaaatt gtatggacct tacaggaatt 2820 
cttttagtat ctcacaagca tttatgtatt 2880 
catatctcat tgtgaatgga catatgcgct 2940 
ttgtatttgg tgcagtggct ctaggacatg 3000 
ctaagctgtc tgcagcccac ttattcatgc 3060 
acagtgaaga ggggctgaag cctgataaat 3120 
tgttcaacta tcccacccga gcaaacgtgc 318 0 



WO 00/18912 



30 



PCT/EP99/06991 



cagtgcttca ggggctgagc ctggaggtga 
gcagtggctg tgggaagagc acggtggtcc 
cggggacagt gcttctcgat ggtcaagaag 
ctcaactcgg aatcgtgtct caggagccta 
ttgcctatgg agacaacagc cgggttgtat 
ctgccaacat acatcctttc atcgagacgt 
ataaggggac tcagctctca ggaggtcaaa 
tcagacaacc tcaaatcctc ctgttggatg 
aaaaggttgt ccaagaagcc ctggacaaag 
ctcaccgcct gtccaccatc cagaatgcag 
tcaaggagca tggcacgcat cagcagctgc 
tcagtgtcca ggctgggaca cagaacttat 
aattcaaatt attctaccca tttt 

<210> 12 
<211> 1725 
<212> DNA 
<213> Human 



agaaaggcca gacactagcc ctggtgggca 324 0 
agctcctgga gcggttctac gaccccttgg 3300 
caaagaaact caatgtccag tggctcagag 3360 
tcctatttga ctgcagcatt gccgagaata 3420 
cacaggatga aattgtgagt gcagccaaag 3480 
taccccacaa atatgaaaca agagtgggag 3540 
aacagaggat tgctattgcc cgagccctca 3600 
aagctacatc agctctggat actgaaagtg 3660 
ccagagaagg ccgcacctgc attgtgattg 3720 
acttaatagt ggtgtttcag aatgggagag 3780 
tggcacagaa aggcatctat ttttcaatgg 3840 
gaacttttgc tacagtatat tttaaaaata 3900 

3924 



<220> 

<223> human cDNA of ABCB6 



<400> 12 

ccttcctgtg gatccgggtg cagcagttca 
cccacctgca cgagctctca ctgcgctggc 
ggatcgcgga tcggggcaca tccagtgtca 
tcatccccac gctggccgac atcatcattg 
cctggtttgg cctcattgtg ttcctgtgca 
tcactgagtg gagaaccaag tttcgtcgtg 
cacgagcagt ggactctctg ctaaacttcg 
acgaagtgga acgctatcga gaggccatca 
gcgcttcact ggttttacta aatcagaccc 
ccggctccct gctttgcgca tactttgtca 
tgctctttgg cacctacatt atccagctgt 
acaggatgat ccagaccaac ttcattgaca 
agacagaagt gaaggacctt cctggagcag 
agtttgagaa cgtgcacttc agctatgccg 



cgtctcggcg ggtggagctg ctcatcttct 60 
acctggggcg ccgcacaggg gaggtgctgc 120 
cagggctgct cagctacctg gtgttcaatg 18 0 
gcatcatcta cttcagcatg ttcttcaacg 24 0 
tgagtcttta cctcaccctg accattgtgg 300 
ctatgaacac acaggagaac gctacccggg 360 
agacggtgaa gtattacaac gccgagagtt 420 
tcaaatatca gggtttggag tggaagtcga 48 0 
agaacctggt gattgggctc gggctcctcg 54 0 
ctgagcagaa gctacaggtt ggggactatg 600 
acatgcccct caattggttt ggcacctact 660 
tggagaacat gtttgacttg ctgaaagagg 720 
ggccccttcg ctttcagaag ggccgtattg 780 
atgggcggga gactctgcag gacgtgtctt 840 
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1725 



<210> 13 
<211> 4776 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCB11 



<400> 13 



gaatgatgaa 


aaccgaggtt 


ggaaaaggtt 


gtgaaacctt 


ttaactctcc 


acagtggagt 


60 


ccattatttc 


ctctggcttc 


ctcaaattca 


tattcacagg 


gtcgttggct 


gtgggttgca 


120 


attaccatgt 


ctgactcagt 


aattcttcga 
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aatttggaga 


ggagaatgat 


180 


ggttttgagt 
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atataataat 


gataagaaat 


caaggttaca 


agatgagaag 
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aaaggtgatg 


gcgttagagt 


tggcttcttt 


caattgtttc 


ggttttcttc 


atcaactgac 


300 


atttggctga 


tgtttgtggg 


aagtttgtgt 


gcatttctcc 


atggaatagc 


ccagccaggc 


360 


gtgetactea 


tttttggcac 


aatgacagat 


gtttttattg 


actacgacgt 


tgagttacaa 


420 


gaactccaga 


ttccaggaaa 


agcatgtgtg 


aataacacca 


ttgtatggac 


taacagttcc 


480 


ctcaaccaga 


acatgacaaa 


tggaacacgt 


tgtgggttgc 


tgaacatcga 
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540 


atcaaatttg 


ccagttacta 


tgctggaatt 


gctgtcgcag 


tacttatcac 


aggatatatt 
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caaatatget 


tttgggtcat 


tgccgcagct 


egtcagatae 


agaaaatgag 


aaaattttac 


660 


tttaggagaa 


taatgagaat 


ggaaataggg 


tggtttgact 


gcaattcagt 


gggggagctg 


720 
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ctttagctgg 


2820 


aagctgagcc 


tggtcatctt 


gtgettctte 


cccttcttgg 


ctttatcagg 


agccacacag 


2880 


accaggatgt 


tgacaggatt 


tgcctctcga 


gataagcagg 


ccctggagat 


ggtgggacag 


2940 
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attacaaatg aagccctcag taacatccgc 
ttcattgaag cacttgagac tgagctggag 
aatatttacg gattctgctt tgcctttgcc 
tcctacagat atggaggtta cttaatctcc 
agggtgatct ctgcagttgt actgagtgca 
ccaagttatg caaaagctaa aatatcagct 
cccccaatca gtgtatacaa tactgcaggt 
gattttgttg attgtaaatt tacatatcct 
ctctcagtgt cgattagtcc agggcagaca 
aaaagcacta gcattcagct gttggaacgt 
atagatggtc atgacagcaa aaaagtaaat 
gtttcccagg aaccagtgtt gtttgcctgt 
aacaccaaag aaattcccat ggaaagagtc 
gattttgtca tgtcactccc agagaaatat 
ctctctagag gggagaaaca acgcattgct 
atcttgctac tagatgaagc cacttctgcc 
gttgctctag acaaagccag agagggtcgg 
accatccaga acgcggatat cattgctgtc 
acccatgaag aactgatggc ccaaaaagga 
cccatcagtt gacccaatgc aagaatctca 
gtttttaaag aaaaaaacaa tcccagcacg 
gaagaatntn nntattttac ttttacnnnc 
ctaatggcct tccataataa ttctgcttta 
ggtccatgtg agggaaaacc caatgtcaag 
tgtgcaggag ccagtcctga ttaatatgtg 
cactttgaac tcctcaagga cagagaactg 
gaggcgggtc tgtaacaggc aatcaacaaa 
gaaaagaaca gaaggactga agaccagctg 
aaaccagctt ccttcatctc taaggctaag 
gagggaggca naaagggaaa gtattancat 
ctttaacttc anantgagtg tagggtggtg 

<210> 14 
<211> 5838 
<212> DNA 
<213> Human 



actgttgctg gaattggaaa ggagaggcgg 3000 
aagcccttca agacagccat tcagaaagcc 3060 
cagtgcatca tgtttattgc gaattctgct 3120 
aatgaggggc tccatttcag ctatgtgttc 3180 
acagctcttg gaagagcctt ctcttacacc 3240 
gcacgctttt ttcaactgct ggaccgacaa 3300 
gaaaaatggg acaacttcca ggggaagatt 3360 
tctcgacctg actcgcaagt tctgaatggt 3420 
ctggcgtttg ttgggagcag tggatgtggc 3480 
ttctatgatc ctgatcaagg gaaggtgatg 3540 
gtccagttcc tccgctcaaa cattggaatt 3600 
agcataatgg acaatatcaa gtatggagac 3660 
atagcagctg caaaacaggc tcagctgcat 3720 
gaaactaacg ttgggtccca ggggtctcaa 3780 
attgctcggg ccattgtacg agatcctaaa 3840 
ttagacacag aaagtgaaaa gacggtgcag 3900 
acctgcattg tcattgccca tcgcttgtcc 3960 
atggcacagg gggtggtgat tgaaaagggg 4020 
gcctactaca aactagtcac cactggatcc 4080 
gacacacatg acgcaccagt tacaggggtt 4140 
agggattgct gggattgttt tttctttaaa 4200 
nttttcctac atcggaatcc aanctaattt 42 60 
gatgtgtata cagaaaatga aagaaactag 4320 
tggcagctca gccaccactc agtgcttctc 4380 
ggaattagtg agacatcagg gagtaagtga 4440 
tctttcattt ttgaaccctc ggtgtacaca 4500 
cgtttcttga gctagaccaa ggtcagattt 4560 
tgtttcttaa ctaaatttgt ctttcaagtg 4 620 
gatagggaaa gggtgggatg ctctcangct 4 680 
gagctttcca nttagggctg ttgatttatg 4740 
anncta 4 77 6 
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<220> 

<223> human cDNA of ABCC5 (MRP5) 
<400> 14 

ccgggcaggt ggctcatgct cgggagcgtg 
aggggcgcag gaattctgat gtgaaactaa 
agaagatgaa ggatatcgac ataggaaaag 
gtgtgaggga gagaaccagc acttctggga 
ggagaactcg accgttggaa tgccaagatg 
tctctcttga tgcctccatg cattctcagc 
gaaagtacca tcatggcttg agtgctctga 
acccagtgga caatgctggg cttttttcct 
cccgtgtggc ccacaagaag ggggagctct 
acgagtcttc tgacgtgaac tgcagaagac 
aagttgggcc agacgctgct tccctgcgaa 
tcatcctgtc catcgtgtgc ctgatgatca 
tcatggtgaa acacctcttg gagtataccc 
tgttgttagt gctgggcctc ctcctgacgg 
cttgggcatt gaattaccga accggtgtcc 
ttaagaagat ccttaagtta aagaacatta 
tttgctccaa cgatgggcag agaatgtttg 
gaggacccgt tgttgccatc ttaggcatga 
gcttcctggg atcagctgtt tttatcctct 
tcacagcata tttcaggaga aaatgcgtgg 
atgaagttct tacttacatt aaatttatca 
agagtgttca aaaaatccgc gaggaggagc 
agggtatcac tgtgggtgtg gctcccattg 
ctgttcatat gaccctgggc ttcgatctga 
tcttcaattc catgactttt gctttgaaag 
aagcctcagt ggctgttgac agatttaaga 
taaagaacaa accagccagt cctcacatca 
gggactcctc ccactccagt atccagaact 
acaagagggc ttccaggggc aagaaagaga 
aggcggtgct ggcagagcag aaaggccacc 
ccgaagagga agaaggcaag cacatccacc 
acagcatcga tctggagatc caagagggta 
gtggaaaaac ctctctcatt tcagccattt 



gttgagcggc 


tggcgcggtt 


gtcctggagc 


60 


cagtctgtga 


gccctggaac 


ctccgctcag 


120. 


a gt a tat cat 


ccccagtcct 


gggtatagaa 


180 


cgcacagaga 


ccgtgaagat 


tccaagttca 


240 


ccttggaaac 


agcagcccga 


gccgagggcc 


300 


tcagaatcct 


ggatgaggag 


catcccaagg 


360 


agcccatccg 


gactacttcc 


aaacaccagc 


420 


gtatgacttt 


ttcgtggctt 


tcttctctgg 


480 


caatggaaga 


cgtgtggtct 


ctgtccaagc 


540 


tagagagact 


gtggcaagaa 


gagctgaatg 


600 


gggttgtgtg 


gatcttctgc 


cgcaccaggc 


660 


cgcagctggc 


tggcttcagt 


ggaccagcct 


720 


aggcaacaga 


gtctaacctg 


cagtacagct 


780 


aaatcgtgcg 


gtcttggtcg 


cttgcactga 


840 


gcttgcgggg 


ggccatccta 


accatggcat 


900 


aagagaaatc 


cctgggtgag 


ctcatcaaca 


960 


aggcagcagc 


cgttggcagc 


ctgctggctg 


1020 


4-4-4- — .4— — ,4_ . j_ 

uttataatgt 


aattattctg 


ggaccaacag 


1080 


tttacccagc 


aatgatgttt 


gcatcacggc 


1140 


ccgccacgga 


tgaacgtgtc 


cagaagatga 


1200 


aaatgtatgc 


ctgggtcaaa 


gcattttctc 


1260 


gtcggatatt 


ggaaaaagcc 


gggtacttcc 


1320 


tggtggtgat 


tgccagcgtg 


gtgaccttct 


1380 


cagcagca ca 


ggctttcaca 


gtggtgacag 


1440 


taacaccgtt 


ttcagtaaag 


tccctctcag 


1500 


gtttgtttct 


aatggaagag 


gttcacatga 


1560 


agatagagat 


gaaaaatgcc 


accttggcat 


1620 


cgcccaagct 


gacccccaaa 


atgaaaaaag 


1680 


aggtgaggca 


gctgcagcgc 


actgagcatc 


1740 


tcctcctgga 


cagtgacgag 


cggcccagtc 


1800 


tgggccacct 


gcgcttacag 


aggacactgc 


1860 


aactggttgg 


aatctgcggc 


agtgtgggaa 


1920 


taggccagat 


gacgcttcta 


gagggcagca 


1980 
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ttgcaatcag tggaaccttc gcttatgtgg 
tgagagacaa catcctgttt gggaaggaat 
acagctgctg cctgaggcct gacctggcca 
gagagcgagg agccaacctg agcggtgggc 
tgtatagtga caggagcatc tacatcctgg 
tgggcaacca catcttcaat agtgctatcc 
ttgttaccca ccagttacag tacctggttg 
gctgtattac ggaaagaggc acccatgagg 
ccatttttaa taacctgttg ctgggagaga 
aaaccagtgg ttcacagaag aagtcacaag 
aggaaaaagc agtaaagcca gaggaagggc 
gttcagtgcc ctggtcagta tatggtgtct 
tcctggttat tatggccctt ttcatgctga 
ggttgagtta ctggatcaag caaggaagcg 
cctcggtgag tgacagcatg aaggacaatc 
ccctctccat ggcagtcatg ctgatcctga 
gcacgctgcg agcttcctcc cggctgcatg 
ctatgaagtt ttttgacacg acccccacag 
tggatgaagt tgacgtgcgg ctgccgttcc 
tggtgttctt ctgtgtggga atgatcgcag 
ggccccttgt catcctcttt tcagtcctgc 
tgaagcgtct ggacaatatc acgcagtcac 
agggccttgc caccatccac gcctacaata 
agctgctgga tgacaaccaa gctccttttt 
ctgtgcggct ggacctcatc agcatcgccc 
ttatgcacgg gcagattccc ccagcctatg 
taacggggct gttccagttt acggtcagac 
cggtggagag gatcaatcac tacattaaga 
agaacaaggc tccctcccct gactggcccc 
agatgaggta ccgagaaaac ctccctcttg 
ctaaagagaa gattggcatt gtggggcgga 
ccctcttccg tctggtggag ttatctggag 
gtgatattgg ccttgccgac ctccgaagca 
tgttcagtgg cactgtcaga tcaaatttgg 
tttgggatgc cctggagagg acacacatga 
ttgaatctga agtgatggag aatggggata 
gcatagctag agccctgctc cgccactgta 



cccagcaggc ctggatcctc aatgctactc 2040 
atgatgaaga aagatacaac tctgtgctga 2100 
ttcttcccag cagcgacctg acggagattg 2160 
agcgccagag gatcagcctt gcccgggcct 2220 
acgaccccct cagtgcctta gatgcccatg 2280 
ggaaacatct caagtccaag acagttctgt 2340 
actgtgatga agtgatcttc atgaaagagg 2400 
aactgatgaa tttaaatggt gactatgcta 24 60 
caccgccagt tgagatcaat tcaaaaaagg 2520 
acaagggtcc taaaacagga tcagtaaaga 2580 
agcttgtgca gctggaagag aaagggcagg 2640 
acatccaggc tgctgggggc cccttggcat 2700 
atgtaggcag caccgccttc agcacctggt 2760 
ggaacaccac tgtgactcga gggaacgaga 2820 
ctcatatgca gtactatgcc agcatctacg 2880 
aagccattcg aggagttgtc tttgtcaagg 2940 
acgagctttt ccgaaggatc cttcgaagcc 3000 
ggaggattct caacaggttt tccaaagaca 3060 
aggccgagat gttcatccag aacgttatcc 3120 
gagtcttccc gtggttcctt gtggcagtgg 3180 
acattgtctc cagggtcctg attcgggagc 324 0 
ctttcctctc ccacatcacg tccagcatac 3300 
aagggcagga gtttctgcac agataccagg 3360 
ttttgtttac gtgtgcgatg cggtggcrgg 3420 
tcatcaccac cacggggctg atgatcgttc 3480 
cgggtctcgc catctcttat gctgtccagt 3540 
tggcatctga gacagaagct cgattcacct 3600 
ctctgtcctt ggaagcacct gccagaatta 3660 
aggagggaga ggtgaccttt gagaacgcag 3720 
tcctaaagaa agtatccttc acgatcaaac 3780 
caggatcagg gaagtcctcg ctggggatgg 38 40 
gctgcatcaa gattgatgga gtgagaatca 3900 
aactctctat cattcctcaa gagccggtgc 3960 
accccttcaa ccagtacact gaagaccaga 4020 
aagaatgtat tgctcagcta cctctgaaac 4080 
acttctcagt gggggaacgg cagctcttgt 414 0 
agattctgat tttagatgaa gccacagctg 4200 
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ccatggacac agagacagac ttattgattc 
gtaccatgct gaccattgcc catcgcctgc 
tgctggccca gggacaggtg gtggagtttg 
gttcccgatt ctatgccatg tttgctgctg 
tcctccctgt tgacgaagtc tcttttcttt 
cccctcatcg cgtcctccta ccgaaacctt 
gttccggatt ggcttgtgtg tttcactttt 
attccatatt catgtaaaca aaatttagtt 
gggaaccgtt attataattg tatcagaggc 
tctatatata attctgtaca tagcctatat 
tattaaaata agcactgtgc taataacagt 
ttgctgtact agagatctgg ttttgctatt 
ctctagctgg tggtttcacg gtgccaggtt 
atagtgggcc ctccgacagc cccctctgcc 
gagacgggrg ggcggctgga gaccatgcag 
ctgtcctggt gtcacttact gtttctgtca 
tttcactccc tccatcaaga atggggatca 
tttcctgcct tcttcttttt gctgttgttt 
tcccactgcc tcaggttcct atggctggcc 
gttggttcca agccctggag ccaactgctg 
attcccacac ctccacagtt cagtggcagg 
ctcaccgcag tcgtcgcaca gtctctctct 
cagctcttgc taatcagtgt ctcacactgg 
acctcaggtt gctggttgct gtgtggtttg 
ggggctggta gctcaggtgg gcgtggtcac 
atgtcgtgac caactagaca ttctgtcgcc 
caaaaatctg aaaatgtgaa taaaattatt 
aaaaaaaaaa aaaaaaaa 

<210> 15 
<211> 7323 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABC A 5 



aagagaccat ccgagaagca tttgcagact 4260 
acacggttct aggctccgat aggattatgg 4320 
acaccccatc ggtccttctg tccaacgaca 4380 
cagagaacaa ggtcgctgtc aagggctgac 4440 
agagcattgc cattccctgc ctggggcggg 4 500 
gcctttctcg attttatctt tcgcacagca 4560 
agggagagtc atattttgat tattgtattt 4 620 
tttgttctta attgcactct aaaaggttca 4 680 
ctataatgaa gctttatacg tgtagctata 4740 
ttacagrgaa aatgtaagct gtttatttta 4800 
gcatattcct ttctatcatt tttgtacagt 48 60 
agactgtagg aagagtagca tttcattctt 4920 
ttctgggrgt ccaaaggaag acgtgtggca 4 980 
gcctccccac agccgctcca ggggtggctg 5040 
agcgccgtga gttctcaggg ctcctgcctt 5100 
ggagagcagc ggggcgaagc ccaggc.ccct 5160 
cagagacatt cctccgagcc ggggagtttc 5220 
ctaaacaaga atcagtctat ccacagagag 5280 
actgcacaga gctctccagc tccaagacct 5340 
ctttttgagg tggcactttt tcatttgcct 5400 
gctcaggatt tcgtgggtct gttttccttt 54 60 
ctctctcccc tcaaagtctg caactttaag 5520 
cgtagaagtt tttgtactgt aaagagacct 5580 
gtgtgttccc gcaaaccccc tttgtgctgt 5640 
tgctgtcatc agttgaatgg tcagcgttgc 5700 
ttagcatgtt tgctgaacac cttgtggaag 57 60 
ttggattttg taaaaaaaaa aaaaaaaaaa 5820 

5838 
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<400> 15 

gccagaggcg ctcttaacgg cgtttatgtc 
caatctggtc ttcgtgtggt cattagcatg 
tggaagaact ggaccctgcg gaaaaggcaa 
cctttatctt tatttctggt cttgatctgg 
catgaatgcc atttccccaa caaggcgatg 
gggatcttct gcaatgtgaa caatccctgt 
ggaattgtgt caaactataa caactccatc 
ctcctcatga atgcaccaga gagccagcac 
ttgtcccaat tcatggacac cctccggact 
cgaataaggg atatcttgaa agatgaagaa 
ggcctgtctg actcagtggt ctaccttctg 
gctcatggag tcccggacct ggcgctgaag 
cgcttcatca tcttcagcca gagacgcggg 
ctctcccagg gcaccctaca gtggatagaa 
aagctcttcc gtgtgcttcc cacactccta 
tcttggggag gaatattatc tgatatgtca 
agtatgcagg acttgctgtg ggtgaccagg 
tttacaaagc tgatgggcat cctgtctgac 
tctcgggtgc tctccttcaa ctggtatgaa 
gactccacaa ggaaggatcc tatctattct 
gcattgatcc agagcctgga gtcaaatcct 
cctttgctga tgggaaaaat cctgtacact 
aagaatgcca actcaacttt tgaagaactg 
gaagaagtag ggccccagat ctggtacttc 
agagataccc tggggaaccc aacagtaaaa 
ggtattactg ctgaagccat cctaaacttc 
gacgacatgg ccaacttcga ctggagggac 
ctggtcaatc aatacctgga gtgcttggtc 
actcagctca cccaacgtgc cctctctcta 
gtattccctg acatgtatcc ctggaccagc 
cgaatggaca tagacgtggt ggagaaaacc 
ggtcccagag ctgatcccgt ggaagatttc 
caggacatgg ttgaacaggg gatcacaagg 
atctacctcc agcagatgcc ctacccctgc 
aaccgctgtt tccctatctt catggtgctg 
aagagcatcg tcttggagaa ggagttgcga 



ctttgctgtc tgaggggcct cagctctgac 60 
ggcttcgtga gacagataca gcttttgctc 120 
aagattcgct ttgtggtgga actcgtgtgg 180 
ttaaggaatg ccaacccgct ctacagccat 240 
ccctcagcag gaatgctgcc gtggctccag 300 
tttcaaagcc ccaccccagg agaatctcct 360 
ttggcaaggg tatatcgaga ttttcaagaa 420 
cttggccgta tttggacaga gctacacatc 480 
cacccggaga gaattgcagg aagaggaata 540 
acactgacac tatttctcat taaaaacatc 600 
atcaactctc aagtccgtcc agagcagttc 660 
gacatcgcct gcagcgaggc cctcctggag 720 
gcaaagacgg tgcgctatgc cctgtgctcc 780 
gacactctgt atgccaacgt ggacttcttc 840 
gacagccgtt ctcaaggtat caatctgaga 900 
ccaagaattc aagagtttat ccatcggccg 960 
cccctcatgc agaatggtgg tccagagacc 1020 
ctcctgtgtg gctaccccga gggaggtggc 1080 
gacaataact ataaggcctt tctggggatt 114 0 
tatgacagaa gaacaacatc cttttgtaat 1200 
ttaaccaaaa tcgcttggag ggcggcaaag 1260 
cctgattcac ctgcagcacg aaggatactg 1320 
gaacacgtta ggaagttggt caaagcctgg 1380 
tttgacaaca gcacacagat gaacatgatc 1440 
gactttttga ataggcagct tggtgaagaa 1500 
ctctacaagg gccctcggga aagccaggct 1560 
atatttaaca tcactgatcg caccctccgc 1620 
ctggataagt ttgaaagcta caatgatgaa 168 0 
ctggaggaaa acatgttctg ggccggagtg 1740 
tctctaccac cccacgtgaa gtataagatc 18 00 
aataagatta aagacaggta ttgggattct 18 60 
cggtacatct ggggcgggtt tgcctatctg 1920 
agccaggtgc aggcggaggc tccagttgga 1980 
ttcgtggacg attctttcat gatcatcctg 2040 
gcatggatct actctgtctc catgactgtg 2100 
ctgaaggaga ccttgaaaaa tcagggtgtc 2160 
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tccaatgcag tgatttggtg tacctggttc 
atcttcctcc tgacgatatt catcatgcat 
atcctcttcc tgttcttgtt ggctttctcc 
agcaccttct tctccaaggc cagtctggca 
ctctacctgc caeacatcct gtgcttcgcc 
aaggctgtga gcttactgtc tccggtggca 
tttgaagagc aaggcctggg gctgcagtgg 
gacgaattca gcttcctgct gtccatgcag 
ttactcgctt ggtaccttga tcaggtgttt 
tactttcttc tacaagagtc gtattggctt 
agagccctgg aaaagaccga gcccctaaca 
ggaatacacg actccttctt tgaacgtgag 
aagaatctgg taaagatttt tgagccctcc 
accttctacg agaaccagat caccgcattc 
accttgtcca tcctgacggg tctgttgcca 
agggacattg aaaccagcct ggatgcagtc 
aacatcctgt tccaccacct cacggtggct 
ggaaagtccc aggaggaggc ccagctggag 
caccacaagc ggaatgaaga ggctcaggac 
gttgccattg cctttgtggg agatgccaag 
gtggaccctt actcgagacg ctcaatctgg 
accatcatca tgtccactca ccacatggac 
atcattgccc agggaaggct ctactgctca 
ggcacaggct tgtacttaac cttggtgcgc 
ggcagtgagg ggacctgcag ctgctcgtct 
gtcgatgacc taactccaga acaagtcctg 
gttctccacc atgttccaga ggcaaagctg 
cttcttccaa ataagaactt caagcacaga 
gagacgctgg ctgaccttgg tctcagcagt 
atttttctga aggtcacgga ggattctgat 
cagaaaagag aaaacgtcaa cccccgacac 
cagacacccc aggactccaa tgtctgctcc 
cagcctcccc cagagccaga gtgcccaggc 
ctccagcatg tgcaggcgct gctggtcaag 
gacttcctgg cgcagatcgt gctcccggct 
attgttatcc ctccttttgg cgaatacccc 
cagcagtaca ccttcttcag catggatgaa 



ctggacagct tctccatcat gtcgatgagc 2220 
gtaagaatcc tacattacag cgacccattc 228 0 
actgccacca tcatgctgtg ctttctgctc 2340 
gcagcctgta gtggtgtcat ctatttcacc 2400 
tggcaggacc gcatgaccgc tgagctgaag 24 60 
tttggatttg gcactgagta cctggttcgc 2520 
agcaacatcg ggaacagtcc cacggaaggg 2580 
atgatgctcc ttgatgctgc tgtctatggc 2640 
ccaggagact atggaacccc acttccttgg 2700 
ggcggtgaag ggtgttcaac cagagaagaa 27 60 
gaggaaacgg aggatccaga gcacccagaa 2820 
catccagggt gggttcctgg ggtatgcgtg 2880 
ggccggccag ctgtggaccg tctgaacatc 2940 
ctgggccaca atggagctgg gaaaaccacc 3000 
ccaacctctg ggactgtgct cgttggggga 3060 
cggcagagcc ttggcatgtg tccacagcac 3120 
gagcacatgc tgttctatgc ccagctgaaa 3180 
atggaagcca tgttggagga cacaggcctc 324 0 
ctatcaggtg gcatgcagag aaagctgtcg 3300 
gtggtgattc tggacgaacc cacctctggg 3360 
gatctgctcc tgaagtatcg ctcaggcaga 3420 
gaggccgacc tccttgggga ccgcattgcc 34 8 0 
ggcaccccac tcttcctgaa gaactgcttt 3540 
aagatgaaaa acatccagag ccaaaggaaa 3600 
aagggtttct ccaccacgtg tccagcccac 3660 
gatggggatg taaatgagct gatggatgta 3720 
gtggagtgca ttggtcaaga acttatcttc 3780 
gcatatgcca gccttttcag agagctggag 38 4 0 
tttggaattt ctgacactcc cctggaagag 3900 
tcaggacctc tgtttgcggg tggcgctcag 3960 
ccctgcttgg gtcccagaga gaaggctgga 4 020 
ccaggggcgc cggctgctca cccagagggc 4 08 0 
ccgcagctca acacggggac acagctggtc 414 0 
agattccaac acaccatccg cagccacaag 4200 
acctttgtgt ttttggctct gatgctttct 42 60 
gctttgaccc ttcacccctg gatatatggg 4320 
ccaggcagtg agcagttcac ggtacttgca 4380 
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<210> 16 
<211> 2930 
<212> DNA 
<213> Human 



<220> 

<223> human cDNA of ABCG1 (ABC8) 



<400> 16 
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ttcttcctaa 


aaaatgtctg 


atggccgctt 
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60 
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cagcccagcg ccaaactctt cgagctgttc 
tgtgtgtacc ggggaaaagt ctgcaatctt 
tgcccaacct accacaaccc agcagatttt 
gatcagaaca gtcggctggt gagagcggtt 
agagacctcg ggggtgatgc cgaggtgaac 
gtaaagcaga caaaacgatt aaaggggttg 
cacagcttct ctgccagctg cctcacgcag 
agcatcatga gggactcggt cctgacacac 
ctcctcattg gcctgctgta cttggggatc 
tccggcttcc tcttcttctc catgctgttc 
ctgacatttc ccctggagat gggagtcttt 
ctgaaggcct actacctggc caagaccatg 
gtggcctact gcagcatcgt gtactggatg 
gtgctgtttg ccgcgctggg caccatgacc 
atcggagccg cctccacgtc cctgcaggtg 
ccggtgctcc tgttctcggg gttcttcgtc 
tggatgtcct acatctccta tgtcaggtat 
ggcttagacc gggaagatct gcactgtgac 
gaggccatcc tgcgggagct ggacgtggaa 
ctcgggattt tcttcatctc cctccgcctc 
cgggcagaga ggtaaaacac ctgaatgcca 
gggcacgtct agaatcgagg aggcaagcct 
gatccaaccc ctagaaccgc gttgggtttg 
gctgggttgg atcttctctc cattcccctt 
ttggtggttt tttttttttt tttaacatac 
tttaaagctg caacacagct ggtgatgaga 
caggcaccgt gggtcctgga tggggaactg 
tcagatgtct ggtggcagag agtccgagca 
ttcacatttt catctttcta aggtgtgtct 
caaaagtcga tcaatcgcat tcattttaag 
atgattcagg gtaaatcaca tactttgttt 
cagctggtct catacataga cagcacttgt 
gaagacgtgg acaccatctc cactgagcca 
ttgtgagaag acattggcca actctttcaa 
taagcgaaat atattgtttg tttcttccta 



gaccagcttt acgtcctgag tcaaggacaa 900 
gtgccatatt tgagggartt gggtctgaac 960 
gtcatggagg ttgcatccgg cgagtacggt 1020 
cgggagggca tgtgtgactc agaccacaag 1080 
ccttttcttt ggcaccgccc ctctgaagag 114 0 
agaaaggact cctcgtccat ggaaggctgc 1200 
ttctgcatcc tcttcaagag gaccttcctc 1260 
ctgcgcatca cctcgcacat tgggatcggc 1320 
gggaacgaaa ccaagaaggt cttgagcaac 138 0 
ctcatgttcg cggccctcat gcctactgtt 1440 
cttcgggaac acctgaacta ctggtacagc 1500 
gcagacgtgc cctttcagat catgttccca 1560 
acgtcgcagc cgtccgacgc cgtgcgcttt 1620 
tccctggtgg cacagtccct gggcctgctg 1680 
gccactttcg tgggcccagt gacagccatc 1740 
agcttcgaca ccatccccac gtacctacag 1800 
gggttcgaag gggtcatcct ctccatctat 18 60 
atcgacgaga cgtgccactt ccagaagtcg 1920 
aatgccaagc tgtacctgga cttcatcgta 1980 
attgcctatt tggtcctcag gtacaaaatc 2040 
ggaaacagga agattagaca ctgtggccga 2100 
gtgcccgacc gacgacacag agactcttct 2160 
tgggtgtctc gtgcrcagcc actctgccca 2220 
tctagcttta actaggaaga tgtaggcaga 2280 
agaattttaa ataccacaac tggggcagaa 2340 
ggcttcctca gtccagtcgc tccttagcac 2400 
caagcagcct ctcagctgat ggctgcacag 2460 
tggagcgatt ccattttatg actgttgttt 2520 
cttttccaat gagaagtcat ttttgcaagc 2580 
aaattatacc tttttagtac ttgctgaaga 2640 
agagaggcga ggggtttaac ccgagtcacc 2700 
gaaggattga atgcaggttc caggtggagg 27 60 
tgcagacatt tttaaaagct atacacaaaa 2820 
agtctttctt tttccacgtg cttcttattt 2880 
aaaaaaaaaa aaaaaaaaaa 2930 



<210> 17 
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<211> 400 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA 
<400> 17 

gagatcctga ggcttttccc ccaggctgct cagcaggaaa ggttctcctc cctgatggtc 60 

tataagttgc ctgttgagga tgtgcgacct ttatcacagg ctttcttcaa attagagata 120 

gttaaacaga gtttcgacct ggaggagtac agcctctcac agtctaccct ggagcaggtt 180 

ttcctggagc tctccaagga gcaggagctg ggtgatcttg aagaggactt tgatccctcg 240 

gtgaagtgga aactcctcct gcaggaagag ccttaaagct ccaaataccc tatatctttc 300 

tttaatcctg tgactctttt aaagataata ttttatagcc ttaatatgcc ttatatcaga 360 

ggtggtacaa aatgcatttg aaactcatgc aataattatc 4 00 

<210> 18 
<211> 235 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA 
<400> 18 

ttttcagttg catgtaatac caagaaatcg aattgttttc cggttcttat gggaattgtt 60 
agcaatgccc ttattggaat ttttaacttc acagagctta ttcaaatgga gagcacctta 120 
ttttttcgtg atgacatagt gctggatctt ggttttatag atgggtccat atttttgttg 180 
ttgatcacaa actgcatttc tccttatatt ggcataagca gcatcagtga ttatt 235 

<210> 19 
<211> 636 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA of ABCC4 (MRP4) 
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<400> 19 

atggataagt ttatactagt gttggcacat 
tagttgtatt ccttgtatga aaaagcgtcc 
agtgtaatcc taacaacaac tcaggaaagt 
cctgcagcta ctcctgctat ttcaagacat 
gctgtggccg tgattccttg gatcgcaata 
tttcttcggc gatatttttt ggaaacgtca 
gagtatggaa actcgggttg gtatagacat 
acagagaccc cctgaaattc ggcagactct 
ttgaacgtat tggccattat gaatcattgt 
gcaacgtgta actttgcatt tggaataagg 
tctacaggaa tgtcagcact gtgaagacag 

<210> 20 
<211> 2911 
<212> DNA 
<213> Human 



ggcggcatgt atagatatac taggaggacc 60 
ctggtactac aataagtctt tcgtgaaagg 120 
attttgaaaa gaatactgga taaggaaaaa 18 0 
tgcctacaag tggttggtgt ggtctctgtg 240 
cccttggttc cccttggaat cattttcatt 300 
agagatgtga agcgcctgga atctacaagt 360 
gctagctagt ttccatttat gccataaatt 420 
gtcttccaga atttctctaa cattaggtaa 480 
gtcccttaga gcatgtggaa ttgatagcct 540 
aaggagtgaa ggccatatgg ggagtaatat 600 
ggactc 636 



<220> 

<223> human cDNA of ABCA8 (ABC-new) 



<400> 20 

cgggngagca cgtctggttc tatgggcggc 
ccgagcagga ccgtctgctg caggatgtgg 
gccacctctc tggtgggatg caacggaagc 
cccaagttgt tatcctggac gagcctacgg 
tttgggagct gctgctcaaa taccgagaag 
tggatgaggc agagctgctg ggagaccgtg 
gctgtggctc cccactcttc ctgcgccgtc 
tgaaggcccg cctgcccctg accaccaatg 
tggacaccag gcaggaaaag aagaatggca 
tgctggccct ggtacagcac tgggtgcccg 
agctggtgct ggtgctgccc tacacgggtg 
gagagctaga cacgcggctg gcggagctga 
gcctcgagga gatcttcctg aaggtggtgg 
atggcagctg cgggcagcac ctatgcacag 



tgaagggtct gagtgccgct gtagtgggcc 60 
ggctggtctc caagcagagt gtgcagactc 120 
tgtccgtggc cattgccttt gtgggcggct 180 
ctggcgtgga tcctgcttcc cgccgcggta 240 
gtcgcacgct gatcctctcc acccaccacc 300 
tggctgtggt ggcaggtggc cgcttgtgct 360 
acctgggctc cggctactac ctgacgctgg 420 
agaaggctga cactgacatg gagggcagtg 48 0 
gccagggcag cagagtcggc actcctcagc 54 0 
gggcacggct ggtggaggag ctgccacacg 600 
cccatgacgg cagcttcgcc acactcttcc 660 
ggctcactgg ctacgggatc tccgacacca 720 
aggagtgtgc tgcggacaca gatatggagg 780 
gcattgctgg cctagacgta accctgcggc 840 
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tcaagatgcc gccacaggag acagcgctgg 
agactgacca gggctctggg ccagacgccg 
gccagcagct ccaggccctg cttctcaagc 
gcctgttcgc ccagatcgtg ctgcctgccc 
tcatcgtgcc tcctttcggg cactacccgg 
ctcaggtgtc cttcttcagt gaggacgccc 
aggcgctgct gcaggaggca ggactggagg 
tctcggcacc agaagttcct gctgaagtgg 
cagagtctcc atccccagcc tgccagtgta 
actgcccggc tgcagctggt ggtccccctc 
tggttcagaa cctgacaggc cggaacctgt 
tggtgcgcca gggcctgaag actaagaagt 
cgctgggggg ccgagaccca ggcctgccct 
agttgtgggc gctgctgagt cccctgcctg 
tcacagcctg ggctcacagc ctggacgctc 
aaggctggca ctccatggtg gcctttgtca 
acctgccccc aggccgggcc cgccacgccc 
acctcaccaa ggagcagctg tttgaggctg 
tctccatctg tgtggtcttt gccatgtcct 
ttgaggagcg agtcacccga gccaagcacc 
tctactggct tggcaacttt ctctgggaca 
tggtgctcat ctttctggcc ttccagcaga 
ctctcctgct gttgctacta ctgtatggct 
ccttcttctt ctccgtgccc agcacagcct 
ttggcatcaa tggaagcatg gccacctttg 
aggaggtgag ccggatcttg aaacaggtct 
gggggcttat tgacatggtg cggaaccagg 
acaggcagtt ccagtcaccc ctgcgctggg 
tgatacaggg gcccctcttc cttctcttca 
tgccacagcc cagggtgagg tctctgccac 
gtgaacggga gcgggtggtc caaggagcca 
tgaccaaggt ataccgtggg cagaggatgc 
cccctggtga agtgttttgg gctgctgggt 
cgcatggtga cgggggacac attggccagc 
gggcccggga acccagtgtg cgcacctcna 



agaacgggga accagctggg tcagccccag 900 
tgggccgggt acagggctgg gcactgaccc 960 
gctttctgct tgcccgccgc agccgccgcg 1020 
tctttgtggg cctggccctc gtgttcagcc 1080 
ctctgcggct cagtcccacc atgtacggtg 1140 
caggggaccc tggacgtgcc cggctgctcg 1200 
agcccccagt gcagcatagc tcccacaggt 12 60 
ccaaggtctt ggccagtggc aactggaccc 1320 
gccagcccgg tgcccggcgc ctgctgcccg 138 0 
cgccccaggc agtgaccggc tctggggaag 1440 
ctgacttcct ggtcaagacc tacccgcgcc 1500 
gggtgaatga ggtcaggtac ggaggcttct 1560 
cgggccaaga gttgggccgc tcagtggagg 1620 
gcggggccct cgaccgtgtc ctgaaaaacc 1680 
aggacagtct caagatctgg ttcaacaaca 1740 
accgagccag caacgcaatc ctccgtgctc 1800 
acagcatcac cacactcaac caccccttga 18 60 
cattgatggc ctcctcggtg gacgtcctcg 1920 
ttgtcccggc cagcttcact cttgtcctca 1980 
tgcagctcat ggggggcctg tcccccaccc 2040 
tgtgtaacta cttggtgcca gcatgcatcg 2100 
gggcatatgt ggcccctgcc aacctgcctg 2160 
ggtcgatcac accgctcatg tacccagcct 2220 
atgtggtgct cacctgcata aacctcttta 2280 
tgcttgagct cttctctgat cagaagctgc 2340 
tccttatctt cccccacttc tgcttgggcc 2400 
ccatggctga tgcctttgag cgcttgggag 24 60 
a ggtggtcgg caagaacctc ttggccatgg 2520 
cactactgct gcagcaccga agccaactcc 2580 
tcctgggaga ggaggacgag gatgtagccc 2 640 
cccaggggga tgtgttggtg ctgaggaact 2700 
cagctgttga ccgcttgtgc ctggggattc 27 60 
gtgaacggag cagggaagac gtccacgttt 2820 
aggggcgagg ctgtgctggc aggccacagc 28 80 
9 2911 



<210> 21 
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<211> 100 
<212> DNA 
<213> Human 

<220> 

<223> human Intron-Sequence of ABCA8 (ABC-new) 
<400> 21 

ctcctgccac agttagtgag gtctatggag agggtggcag gggccaagga cctactttaa 60 
gcccacagat attctgtccc caggcccagg gtgaggtctc 10 c 

<210> 22 
<211> 15 
<212> DNA 
<213> Human 

<400> 22 

tgccgaccga gaaag ^ 

<210> 23 
<211> 372 
<212> DNA 
<213> Human 

<220> 

<223> human cDNA 
<400> 23 

atcgccgata tctccccttc gggctgcggc aagagcacct tcctgaaagt gctcgccggg 60 

ttctatgccc tggacaccgg gcgcttcagg atcaacggcc aggcgatgcg gcatttcggt 120 

ttgcgctcgt accgccagag cgtggcctat gtcacggccc acgacgagat catcgccggg 180 

acggtgatcg agaacatcct gatggacagc gacccgctgg acggcacggg tttgcagagc 240 

tgtgtcgagc aggccgggtt gctggaaagc atcctgaaac tgagcaatgg cttcaatacc 300 

ttgctcggac ccatgggcgt gcaattgtcc tcgggccaga agcaacgcct gttgatcgcc 360 
cggggtcgac gc „ 9 



<210> 24 
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<211> 281 
<212> DNA 
<213> Human 



<220> 

<223> human cDNA 



<400> 24 

aaaaccaaag attctcctgg agttttctct 
aagaaacttg gtgagaaata agctggcagt 
gggtttgttc ctccttttct tcgttctgcg 
ccaggaccgc gtaggtctcc tttaccagtt 
gaacgctgtg aatctgtttc ccgtgctgcg 

<210> 25 
<211> 2258 
<212> DNA 
<213> Human 



aaactgggtg ttctcctgag gagagttgac 60 
gattacgcgt ctccttcaga atctgatcat 120 
ggtccgaagc aatgtgctaa agggtgctat 18 0 
tgtgggcgcc accccgtaca caggcatgct 240 
agctgtcagc a 281 



<220> 

<223> human cDNA of Huwhite2 



<400> 25 

atggccgtga cgctggagga cggggcggaa 
gtggagaacc acatcactga agcccagcgc 
gacatcgagt tcgtggagct gtcctattcc 
ggttataaga cccttctcaa gtgcctctca 
atcatgggcc cctcaggggc tggcaagtct 
gagtctggaa tgaaggggca gatcctggtt 
cgcaagatgt cctgctacat catgcaagat 
gaagccatga tggtctctgc taacctgaat 
ctcgtgacag agatcctgac ggcactgggc 
ctgctctctg gcgggcagag gaagcgtctg 
cctgtcatgt tctttgatga gcccaccagt 
gtgtccctca tgaagtccct ggcacagggg 
cccagtgcca agctctttga gatgtttgac 
atcttcaaag gcgtggtcac caacctgatc 



ccccctgtgc tgaccacgca cctgaagaag 60 
ttctcccacc tgcccaagcg ctcagccgtg 120 
gtgcgggagg ggccctgctg gcgcaaaagg 180 
ggtaaattct gccgccggga gctgattggc 2 40 
acattcatga acatcttggc aggatacagg 300 
aatggaaggc cacgggagct gaggaccttc 360 
gacatgctgc tgccgcacct cacggtgttg 420 
cttactgaga atcccgatgt gaaaaacgat 480 
ctgatgtcgt gctcccacac gaggacagcc 540 
gccatcgccc tggagctggt caacaacccg 600 
ggtctggata gcgcctcttg tttccaagtg 660 
ggccgtacca tcatctgcac catccaccag 720 
aagctctaca tcctgagcca gggtcagtgc 7 80 
ccctatctaa agggactcgg cttgcattgc 8 40 
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<223> human 


i cDNA 












<400> 26 














tttaaggatt 


tcagcctttc 


cattccgtca 


ggatctgtca 


cggcactggt 


tggcccaagt 


60 


ggttctggca 


aatcaacagt 


gctttcactc 


ctgctgaggt 


tgtacgaccc 


tgcttctgga 


120 


actattagtc 


ttgatggcca 


tgacaatccg 


tcagctaaac 


ccagtgtgtg 


gctgagatcc 


180 
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<210> 27 
<211> 575 
<212> DNA 
<213> Human 



<220> 

<223> human cDNA 



<400> 27 



gctctccaca 


cagagatttt 


gaagcttttc 


ccacaggctg 


cttggcagga 


aagatattcc 
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tctttaatgg 


cgtataagtt 


acctgtggag 


gatgtccacc 


ctctatctcg 
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aagttagagg 


cgatgaaaca 
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180 


ttggagcagg 
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cctaacattc 
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575 



<210> 28 
<211> 300 
<212> DNA 
<213> Human 



WO 00/18912 



49 



PCT/EP99/06991 



<220> 

<223> human cDNA 
<400> 28 

gtggaagatg tgcaaccttt agcccaagct 
tttgacctag aggagtacag cctctcacag 
tccaaggagc aggagctggg tgattttgag 
ctcctccccc aggaagagcc ttaaaacccc 
tttttttaaa tacatttatt tttatagcag 

<210> 29 
<211> 2719 
<212> DNA 
<213> Human 

<220> 



ttcttcaaat tagagaaggt taaacagagc 60 
tctaccctgg agcaggtttt cctggagctc 120 
gaggattttg atccctcagt gaagtggaag 180 
aaattctgtg ttcctgttta aacccgtggt 240 
caatgttcta tttttagaaa ctatattata 300 



<220> 

<223> human cDNA of ABCG2 
<400> 29 

tttaggaacg caccgtgcac atgcttggtg 
gtttgtttgg aaggtccggg tgactcatcc 
tgcctccgag cgcacgcatc ctgagatcct 
gctgaaaaga taaaaactct ccagatgtct 
tcacaaggaa acaccaatgg cttccccgcg 
gaaggagctg tgttaagttt tcataacatc 
ctaccttgtc gaaaaccagt tgagaaagaa 
cctggtctca acgccatcct gggacccaca 
ttagctgcaa ggaaagatcc aagtggatta 
cgacctgcca atttcaaatg taattcaggt 
actctgacgg tgagagaaaa cttacagttc 
acgaatcatg aaaaaaacga acggattaac 
gtggcagact ccaaggttgg aactcagttt 
aggactagta taggaatgga gcttatcact 
acaactggct tagactcaag cacagcaaat 
aagcagggac gaacaatcat cttctccatt 



gtcttgttaa 


gtggaaactg 


ctgctttaga 


60 


caacatttac 


atccttaatt 


gttaaagcgc 


120 


gagcctttgg 


ttaagaccga 


gctctattaa 


180 


tccagtaatg 


tcgaagtttt 


tatcccagtg 


240 


acagtttcca 


atgacctgaa 


ggcatttact 


300 


tgctatcgag 


taaaactgaa 


gagtggcttt 


360 


atattatcga 


atatcaatgg gatcatgaaa 


420 


ggtggaggca 


aatcttcgtt 


attagatgtc 


480 


tctggagatg 


ttctgataaa 


tggagcaccg 


540 


tacgtggtac 


aagatgatgt 


tgtgatgggc 


600 


tcagcagctc 


ttcggcttgc 


aacaactatg 


660 


agggtcattg 


aagagttagg 


tctggataaa 


720 


atccgtggtg 


tgtctggagg 


agaaagaaaa 


780 


gatccttcca 


tcttgtcctt 


ggatgagcct 


840 


gctgtccttt 


tgctcctgaa 


aaggatgtct 


900 


catcagcctc 


gatattccat 


cttcaagttg 


960 
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tttgatagcc tcaccttatt ggcctcagga 
gccttgggat actttgaatc agctggttat 
ttcttcttgg acatcattaa tggagattcc 
tttaaagcca cagagatcat agagccttcc 
gcggagattt atgtcaactc ctccttctac 
tccgggggtg agaagaagaa gaagatcaca 
ttctgtcatc aactcagatg ggtttccaag 
caggcctcta tagctcagat cattgtcaca 
tactttgggc taaaaaatga ttctactgga 
ctgacgacca accagtgttt cagcagtgtt 
aagctcttca tacatgaata catcagcgga 
aaactgttat ctgatttatt acccatgagg 
gtgtacttca tgttaggatt gaagccaaag 
cttatgatgg tggcttattc agccagttcc 
gtggtttctg tagcaacact tctcatgacc 
ggtctgttgg tcaatctcac aaccattgca 
attccacgat atggatttac ggctttgcag 
ccaggactca atgcaacagg aaacaatcct 
tatttggtaa agcagggcat cgatctctca 
ttggcttgta tgattgttat tttcctcaca 
aaatattctt aaatttcccc ttaattcagt 
tttgattgaa gtattcaatc aagttttttt 
ttgcacagca gcaattgttt taaagagata 
aacatgaaag aacccaagac atcatgtatc 
catggggaag aaatctggtc taatttatta 
ctcctgacaa gttattactg tctctggcat 
ggttagtagc ccttcagtct taatacttta 
tgacaaatgt attaatgcta tactggaaat 
tctgtcttat agggtaaaaa aagccaccgg 
attaaagtta atagaactt 

<210> 30 
<211> 6491 
<212> DNA 
<213> Human 



agacttatgt tccacgggcc tgctcaggag 1020 
cactgtgagg cctataataa ccctgcagac 1080 
actgctgtgg cattaaacag agaagaagac 1140 
aagcaggata agccactcat agaaaaatta 1200 
aaagagacaa aagctgaatt acatcaactt 12 60 
gtcttcaagg agatcagcta caccacctcc 1320 
cgttcattca aaaacttgct gggtaatccc 1380 
gtcgtactgg gactggttat aggtgccatt 1440 
atccagaaca gagctggggt tctcttcttc 1500 
tcagccgtgg aactctttgt ggtagagaag 1560 
tactacagag tgtcatctta tttccttgga 1620 
atgttaccaa gtattatatt tacctgtata 1680 
gcagatgcct tcttcgttat gatgtttacc 1740 
atggcactgg ccatagcagc aggtcagagt 1800 
atctgttttg tgtttatgat gattttttca 1860 
tcttggctgt catggcttca gtacttcagc 1920 
cataatgaat ttttgggaca aaacttctgc 198 0 
tgtaactatg caacatgtac tggcgaagaa 2040 
ccctggggct tgtggaagaa tcacgtggcc 2100 
attgcctacc tgaaattgtt atttcttaaa 2160 
atgatttatc ctcacataaa aaagaagcac 2220 
gttgttttct gttcccttgc catcacactg 2280 
catttttaga aatcacaaca aactgaatta 2340 
gcatattagt taatctcctc agacagtaac 2400 
atctaaaaaa ggagaattga attctggaaa 24 60 
ttgtttcctc atctttaaaa tgaataggta 2520 
tgatgctatg gtttgccatt atttaatata 2 580 
gtaaaattga aaatatgttg gaaaaaagat 2 64 0 
tgatagaaaa aaaatctttt tgataagcac 2700 

2719 



<220> 
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<223> human cDNA of ABCA3 (ABC3) 
<400> 30 

ccgccccggc gcccaggctc ggtgctggag agtcatgcct gtgagccctg ggcacctcct 60 
gatgtcctgc gaggtcacgg tgttcccaaa cctcagggtt gccctgcccc actccagagg 120 
ctctcaggcc ccaccccgga gccctctgtg cggagccgcc tcctcctggc cagttcccca 180 
gtagtcctga agggagacct gctgtgtgga gcctcttctg ggacccagcc atgagtgtgg 240 
agctgagcaa ctgaacctga aactcttcca ctgtgagtca aggaggcttt tccgcacatg 300 
aaggacgctg agcgggaagg actcctctct gcctgcagtt gtagcgagtg gaccagcacc 360 
aggggctctc tagactgccc ctcctccatc gccttccctg cctctccagg acagagcagc 420 
cacgtctgca cacctcgccc tctttacact cagttttcag agcacgtttc tcctatttcc 480 
tgcgggttgc agcgcctact tgaacttact cagaccacct acttctctag cagcactggg 54 0 
cgtccctttc agcaagacga tggctgtgct caggcagctg gcgctcctcc tctggaagaa 600 
ctacaccctg cagaagcgga aggtcctggt gacggtcctg gaactcttcc tgccattgct 660 
gtttcctggg atcctcatct ggctccgctt gaagattcag tcggaaaatg tgcccaacgc 720 
caccatctac ccgggccagt ccatccagga gctgcctctg ttcttcacct tccctccgcc 780 
aggagacacc tgggagcttg cctacatccc ttctcacagt gacgctgcca agaccgtcac 840 
tgagacagtg cgcagggcac ttgtgatcaa catgcgagtg cgcggctttc cctccgagaa 900 
ggactttgag gactacatta ggtacgacaa ctgctcgtcc agcgtgctgg ccgccgtggt 960 
cttcgagcac cccttcaacc acagcaagga gcccctgccg ctggcggtga aatatcacct 1020 
acggttcagt tacacacgga gaaattacat gtggacccaa acaggctcct ttttcctgaa 1080 
agagacagaa ggctggcaca ctacttccct tttcccgctt ttcccaaacc caggaccaag 1140 
ggaactaaca tcccctgatg gcggagaacc tgggtacatc cgggaaggct tcctggccgt 1200 
gcagcatgct gtggaccggg ccatcatgga gtaccatgcc gatgccgcca cacgccagct 1260 
gttccagaga ctgacggtga ccatcaagag gttcccgtac ccgccgttca tcgcagaccc 1320 
cttcctcgtg gccatccagt accagctgcc cctgctgctg ctgctcagct tcacctacac 1380 
cgcgctcacc attgcccgtg ctgtcgtgca ggagaaggaa aggaggctga aggagtacat 1440 
gcgcatgatg gggctcagca gctggctgca ctggagtgcc tggttcctct tgttcttcct 1500 
cttcctcctc atcgccgcct ccttcatgac cctgctcttc tgtgtcaagg tgaagccaaa 1560 
tgtagccgtg ctgtcccgca gcgacccctc cctggtgctc gccttcctgc tgtgcttcgc 1620 
catctctacc atctccttca gcttcatggt cagcaccttc ttcagcaaag ccaacatggc 168 0 
agcagccttc ggaggcttcc tctacttctt cacctacatc ccctacttct tcgtggcccc 1740 
tcggtacaac tggatgactc tgagccagaa gctctgctcc tgcctcctgt ctaatgtcgc 1800 
catggcaatg ggagcccagc tcattgggaa atttgaggcg aaaggcatgg gcatccagtg 18 60 
gcgagacctc ctgagtcccg tcaacgtgga cgacgacttc tgcttcgggc aggtgctggg 1920 
gatgctgctg ctggactctg tgctctatgg cctggtgacc tggtacatgg aggccgtctt 1980 
cccagggcag ttcggcgtgc ctcagccctg gtacttcttc atcatgccct cctattggtg 2040 
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agctgtaaaa ctggaagaac tttccaaaac 
ccactgtctg gggatggcag tcagcagttt 
cacctcctcc gaggtcgccg cccactactg 
cttctatgcc tggagcgccc cgggggtcgg 
gtgcgcctac ctcatcctgc tcttcctcat 
catcctctgc gccctccgga ggaggcggac 
gcttcctgag gaccaagatg tagcggacga 
ctccctgctc cacacacctc tgattatcaa 
gcccctcctg gccgtggaca ggctctccct 
gctgggcttc aatggagccg ggaagaccac 
cctcacttct ggggatgcct ttgtcggggg 
gcggcagcgg atcggctact gcccgcagtt 
ggagatgctg gtcatgtacg ctcggctccg 
cgtggagaac actctgcggg gcctgctgct 
gtacagtggt ggtaacaagc ggaagctgag 
tgtcatcttc ctggacgagc cgtccactgg 
ggacaccgtg gcacgagccc gagagtctgg 
ggaggagtgt gaggccctgt gcacccggct 
cctgggcagc ccccagcacc tcaagagcaa 
ggtgcagagt gaagggcaac aggaggcgct 
ctttccaggc agcgtcctgg aagatgagca 
ccgtgacctc agctgggcga aggttttcgg 
cgtggacgac tactccgtga gccagatctc 
cctgcagccg cccaccgcag aggaggggcg 
cagggacagg acgggcaagc agggcccatc 
cctttatttt taatcacttt tttctatgat 
gaatggacga gtgcagccca gccctcatgc 
catactctgg agttcacttt cccagagctg 
cggggtctct gggtggagag ctgacccagg 
tctccaggca ctccctggag. agaggaccca 
atctcccctg gggaggaagc gggaagccag 
cgccaggaat ggaccatgca gatcactgtc 
tgctggggtc ttagcgtcca gcgcagcccg 
gcatggtagt caccgcgaag ccgggcaccg 
caggagggaa ggtggccagg ctcgaagcag 
gtcgcccgcc ccaggacacg cagggaccac 
cattgaatac gttgtgacca tccagaaaat 



cctggatcac gtgttcctgg tgctgcccaa 4 32 0 
ctacgagaac tacgagacgc ggaggtactg 4380 
caagaaatat aacatccagt accaggagaa 4440 
ccggtttgtg gcctccatgg ccgcctcagg 4 500 
cgagaccaac ctgcttcaga gactcagggg 4560 
actgacagaa ttatacaccc ggatgcctgt 4 620 
gaggacccgc atcctggccc ccagcccgga 4 68 0 
ggagctctcc aaggtgtacg agcagcgggt 4740 
cgcggtgcag aaaggggagt gcttcggcct 4800 
gactttcaaa atgctgaccg gggaggagag 4 8 60 
tcacagaatc agctctgatg tcggaaaggt 4 920 
tgatgccttg ctggaccaca tgacaggccg 4 98 0 
gggcatccct gagcgccaca tcggggcctg 5040 
ggagccacat gccaacaagc tggtcaggac 5100 
caccggcatc gccctgatcg gagagcctgc 5160 
catggacccc gtggcccggc gcctgctttg 5220 
caaggccatc atcatcacct cccacagcat 5280 
ggccatcatg gtgcaggggc agttcaagtg 5340 
gttcggcagc ggctactccc tgcgggccaa 5400 
ggaggagttc aaggccttcg tggacctgac 54 60 
ccaaggcatg gtccattacc acctgccggg 5520 
tattctggag aaagccaagg aaaagtacgg 5580 
gctggaacag gtcttcctga gcttcgccca 5640 
atgaggggtg gcggctgtct cgccatcagg 5700 
ttacatcctc tctctccaag tttatctcat 57 60 
ggatatgaaa aattcaaggc agtatgcaca 5820 
ccaggatcag catgcgcatc tccatgtctg 5880 
gggcaggccg ggcagtctgc gggcaagctc 594 0 
aagggctgca gctgagctgg gggttgaatt 6000 
gtgacttgtc caagtttaca cacgacacta 60 60 
ccaggttgaa ctgtagcgag gcccccaggc 6120 
agtggaggga agctgctgac tgtgattagg 6180 
ggggcatcct ggaggctctg ctcccttagg 6240 
tcccacagca tctcctagaa gcagccggca 6300 
tctctgtttc cagcactgca ccctcaggaa 6360 
cctaagggct gggtggctgt ctcaaggaca 6420 
aaatgctgag gggacacaaa aaaaaaaaaa 6480 
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aaaaaaaaaa a 64 91 

<210> 31 
<211> 2923 
<212> DNA 
<213> Human 



<220> 

<223> human genomic DNA of 5 1 -UTR of ABCG1 



<400> 31 

ttgcctggtt gatcctcagg gttctactta 
catgcccagt ctttctgcag ggtcccattg 
accaggccag gcccatcagg gtttggcaac 
aggagcaagc ctgcagctgc tggggggcca 
cctggggagg ccagagccgt ggagacagca 
aggtctttgg tcccagtagt cctgaaacca 
aagccagttg gagtttctgt cctttacaac 
ctacgctact gttggcttct ttcccgatcg 
agtgggatgc ttactcggtg ctgggcatgc 
cgtggtgggg attttgaccc cacctgtaca 
tcctgcaaca gaaaatccag cagccaaagc 
tctgacttca tcctcacgct ccacacacca 
gcactgcctc acacttccag ttccggacca 
ccaccggctg aagccaattg cctattctcg 
ttcgggcaga gaactngggt ggggggtaga 
ggcacattcc tggaagtgag gaggatggat 
cctcacttgc cctggccaca tggacagttc 
tgctccaggg cctgtctgtt cctggagcga 
atctccagcc atcaggcact ttcctctctg 
tggatctgaa tcctcttccc aacacactca 
ttaaggcacc acacagcctc caaggcctgg 
gcagtcagat ttcctcattt cagccaagtg 
tttttntntt ttttccaggg ggntnntttt 
ccggtctgga gtgcagtggc tcaatctcgg 
atgccattct cctgcctcag cctacatagt 
ctagctaatt ttttgtattt ttagtagaga 



gaatgcctcg aaaagtcttg gctggacacc 60 
gggttaacct tctcatttca tcccatgtga 120 
cccctgatgc agtggttgct gccaggtgac 180 
tgcagagaca gcctgccaga ggggagacca 240 
agagaccagg ggctgaggac agagtagtac 300 
ctgcactccg aacctttctg tacttagctt 360 
caagagcctt gataggaatg gggtcctgtg 420 
ggcgctggag gggaacacag cagtgactac 480 
tagaaagtgc ttgccatgcc ttatttccca 540 
gacagataag tgaggaccct tttcacctta 600 
caacaagggc ccagcatagc atcttccctc 660 
tccccctggc cattcccagc agcccagtaa 72 0 
gccaggatgg ccaggctgga tgggggccat 78 0 
agctgaaggt gaatcaatcc cgcataaatc 840 
agagggggaa tgtctagaag gaaattctgg 900 
attggacaga aattatgtca ttgcaggcac 960 
ctccccggct gtgttccgng cctcctctcg 1020 
gatgggtccc agggctgggc accagtcccc 1080 
tgttttggcg taaacacntc cctaggtttg 1140 
agctttgctg ggcctccctg cagtgtatgt 1200 
cacccgggca gtggccacct ggtaaacaca 12 60 
taaaatcaag gtaatggatc tacncttttt 1320 
tttttgagac ggagtctcac tctgtcancc 1380 
ctcanctggc aagctccgcc tcccaggttc 144 0 
agctgggact acaggtgccc gccaccacac 1500 
cggggtttca tcatgttagc caggatggtc 1560 
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tcgatctcct gacctcccaa agtggtggga ttacaggtgt gagccactgc gcccggctgg 1620 
atgactcttg agacaacacc attcagacaa aggcaaggcc tcccacttaa actcataacc 1680 
gtgtctcctt tctctccttc gatttgagcg gctgaatttg gttacagtca tctgacctgt 1740 
gggtgtgaag tccacctgcc tggcataaaa agctgtgcct cctttctagg tgaggagaaa 1800 
gagagagacc tggctcatct gaggtgtggt tgggaggggg gacccaggtg tgctggaaat 18 60 
gaaaagaaat gcattcctgt ttttcgtccc aacatgcaaa caactgaaca aaagcattag 1920 
ggcctgagac tgggagtaaa gaattccttg rcaccatgga taccaggaaa tggccccact 1980 
tatatataat aagggcttta gagatgctgg accatctgat attccagcct ggggccacat 2040 
gggagtgtgc cctggtgtta ttccttatac agttccatga acatggctct ggaaacacct 2100 
ctgtctgcag aaaatgaggc ttttcttttt ttgttcgggg gtgaacagag ggcagaggcc 2160 
tgggcatctt cactcagcac ccctttgtaa cccagcactt agcaccatgg ctggcgcaca 2220 
gcaatgtcac atgtgtgagt gcacacgatg cctcactgcc aggggtcacc ccacaccggt 2280 
gctgttgggg gcgttggagt ggttatctct tctttagtcc tcaagctcct acctggcaga 2340 
gagctgccca acaccgtcgg ggtggggtgg gcgggaaggg aagaagcagc agcaagaaag 2400 
aagccccctg gccctcactc tccctccctg gacgccccct cttcgacccc atcacacagc 24 60 
cgcttgagcc ttggagncag tggatttccg agcctgggaa cccccggcgt ctgtcccggt 2520 
gtcccccgca gcctcacccn cgtgctggcc cagcccccgc gagttcggga cccggggttt 258 0 
ccggggtggc agggggttcc catgccgcct gcgaggcctc ggctcgggcc gctcccggaa 2 64 0 
cctgcacttc aggggtcctg gtccgccgcc cccagcagga gcaaaacaag agcacgcgca 2700 
cctgccggcc cgcccgcccc cttggtgccg gccaatcgcg cgctcggggc ggggtcgggc 2760 
gcgctggaac cagagccgga gccggatccc agccggagcc caagcgcagc ccgcaccccg 2820 
cgcagcggct gagccgggag ccagcgcagc ctcggccccg cagctcaagc ctcgtccccg 2880 
ccgccgccgc cgcacgccgc cgccgccgcc cccggggcat ggc 2923 

<210> 32 
<211> 13 
<212> DNA 
<213> Human 

<220> 

<223> human DNA of 5 1 -end of ABCG1 cDNA 
<400> 32 

ccggggcatg gcc 13 

<210> 33 
<211> 24 
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<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 33 

cgtcagcact ctgatgatgg cctg 

<210> 34 
<211> 21 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 34 

tctctgctat ctccaacctc a 

<210> 35 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 35 

caaacatgtc agctgttact gga 

<210> 36 
<211> 23 
<212> DNA 
<213> Human 

<220> 
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<223> Primer 
<400> 36 

tagccttgca aaaatacctt ctg 

<210> 37 
<211> 25 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 37 

gttggaaaga ttctctatac acctg 

<210> 38 
<211> 24 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 38 

cgtcagcact ctgatgatgg cctg 

<210> 39 
<211> 21 
<212> DNA 
<213> Human 

<220> 

<223> Primer 



<400> 39 

tctctgctat ctccaacctc a 



21 
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<210> 40 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 40 

acgtcttcac caggtaatct gaa 

<210> 41 

<211> 23 

<212> DNA 

<213> Human 

<220> 

<223> Primer 
<400> 41 

ctatctgtgt catctttgcg atg 

<210> 42 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 42 

cgcttcctcc tatagatctt ggt 

<210> 43 
<211> 23 
<212> DNA 
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<213> Human 
<220> 

<223> Primer 
<400> 43 

aagagagcat gtggagttct ttg 

<210> 44 

<211> 23 

<212> DNA 

<213> Human 

<220> 

<223> Primer 
<400> 44 

ccctgtaatg gaattgtgtt etc 

<210> 45 
<211> 22 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 45 

aaccttctct gggttcctgt at 

<210> 46 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
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<400> 46 

agttcctgga aggtcttgtt cac 23 

<210> 47 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 47 

gctgacccct ttgaggacat gcg 23 

<210> 48 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 48 

ataggtcagc tcatgcccta tgt 23 

<210> 49 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 



<400> 49 

gctgcctcct ccacaaagaa aac 



23 
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<210> 50 
<211> 24 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 50 

gctttgctga cccgctcctg gate 

<210> 51 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 51 

gaggecagaa tgacatctta gaa 

<210> 52 
<211> 23 
<212> DNA 
<213> Human 

<220> 

<223> Primer 
<400> 52 

cttgacaaca cttagggcac aat 

<210> 53 
<211> 15 
<212> PRT 
<213> Human 
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<220> 

<223> amino acid residues 613-628 of ABCG1 
<400> 53 

Arg Glu Asp Leu His Cys Asp lie Asp Glu Thr Cys His Phe Gin 
15 10 15 



<210> 54 
<211> 2923 
<212> DNA 
<213> Human 

<220> 

<223> human genomic DNA of 5 1 -UTR of ABCG1 



<400> 54 



ttgcctggtt 


gatcctcagg 


gttctactta 


gaatgcctcg 


aaaagtcttg 


gctggacacc 


60 


catgcccagt 


ctttctgcag 


ggtcccattg 


gggttaacct 


tctcatttca 


tcccatgtga 


120 


accaggccag 


gcccatcagg 


gtttggcaac 


cccctgatgc 


agtggttgct 


gccaggtgac 


180 


aggagcaagc 


ctgcagctgc 


tggggggcca 


tgcagagaca 


gcctgccaga 


ggggagacca 


240 


cctggggagg 


ccagagccgt 


ggagacagca 


agagaccagg 


ggctgaggac 


agagtagtac 


300 


aggtctttgg 


tcccagtagt 


cctgaaacca 


ctgcactccg 


aacctttctg 


tacttagctt 


360 


aagccagttg 


gagtttctgt 


cctttacaac 


caagagcctt 


gataggaatg 


gggtcctgtg 


420 


ctacgctact 


gttggcttct 


ttcccgatcg 


ggcgctggag 


gggaacacag 


cagtgactac 


480 


agtgggatgc 


ttactcggtg 


ctgggcatgc 


tagaaagtgc 


ttgccatgcc 


ttatttccca 


540 


cgtggtgggg 


attttgaccc 


cacctgtaca 


gacagataag 


tgaggaccct 


tttcacctta 


600 


tcctgcaaca 


gaaaatccag 


cagccaaagc 


caacaagggc 


ccagcatagc 


atcttccctc 


660 


tctgacttca 


tcctcacgct 


ccacacacca 


tccccctggc 


cattcccagc 


agcccagtaa 


720 


gcactgcctc 


acacttccag 


ttccggacca 


gccaggatgg 


ccaggctgga 


tgggggccat 


780 


ccaccggctg 


aagccaattg 


cctattctcg 


agctgaaggt 


gaatcaatcc 


cgcataaatc 


840 


ttcgggcaga 


gaactngggt 


ggggggtaga 


agagggggaa 


tgtctagaag 


gaaattctgg 


900 


ggcacattcc 


tggaagtgag 


gaggatggat 


attggacaga 


aattatgtca 


ttgcaggcac 


960 


cctcacttgc 


cctggccaca 


tggacagttc 


ctccccggct 


gtgttccgng 


cctcctctcg 


1020 


tgctccaggg 


cctgtctgtt 


cctggagcga 


gatgggtccc 


agggctgggc 


accagtcccc 


1080 


atctccagcc 


atcaggcact 


ttcctctctg 


tgttttggcg 


taaacacntc 


cctaggtttg 
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tggatctgaa tcctcttccc aacacactca 
ttaaggcacc acacagcctc caaggcctgg 
gcagtcagat ttcctcattt cagccaagtg 
tttttntntt ttttccaggg ggntnntttt 
ccggtctgga gtgcagtggc tcaatctcgg 
atgccattct cctgcctcag cctacatagt 
ctagctaatt ttttgtattt ttagtagaga 
tcgatctcct gacctcccaa agtggtggga 
atgactcttg agacaacacc attcagacaa. 
gtgtctcctt tctctccttc gatttgagcg 
gggtgtgaag tccacctgcc tggcataaaa 
gagagagacc tggctcatct gaggtgtggt 
gaaaagaaat gcattcctgt ttttcgtccc 
ggcctgagac tgggagtaaa gaattccttg 
tatatataat aagggcttta gagatgctgg 
gggagtgtgc cctggtgtta ttccttatac 
ctgtctgcag aaaatgaggc ttttcttttt 
tgggcatctt cactcagcac ccctttgtaa 
gcaatgtcac atgtgtgagt gcacacgatg 
gctgttgggg gcgttggagt ggttatctct 
gagctgccca acaccgtcgg ggtggggtgg 
aagccccctg gccctcactc tccctccctg 
cgcttgagcc ttggagncag tggatttccg 
gtcccccgca gcctcacccn cgtgctggcc 
ccggggtggc agggggttcc catgccgcct 
cctgcacttc aggggtcctg gtccgccgcc 
cctgccggcc cgcccgcccc cttggtgccg 
gcgctggaac cagagccgga gccggatccc 
cgcagcggct gagccgggag ccagcgcagc 
ccgccgccgc cgcacgccgc cgccgccgcc 



agctttgctg 


ggcctccctg 


cagtgtatgt 


1200 


cacccgggca 


gtggccacct 


ggtaaacaca 


1260 


taaaatcaag 


gtaatggatc 


tacncttttt 


1320 


tttttgagac 


ggagtctcac 


tctgtcancc 


1380 


ctcanctggc 


aagctccgcc 


tcccaggttc 


1440 


agctgggact 


acaggtgccc 


gccaccacac 


1500 


cggggtttca 


tcatgttagc 


caggatggtc 


1560 


ttacaggtgt 


gagccactgc 


gcccggctgg 


1620 


aggcaaggcc 


tcccacttaa 


actcataacc 


1680 


gctgaatttg 


gttacagtca 


tctgacctgt 


1740 


agctgtgcct 


cctttctagg 


tgaggagaaa 


1800 


tgggaggggg 


gacccaggtg 


tgctggaaat 


1860 


aacatgcaaa 


caactgaaca 


aaagcattag 


1920 


tcaccatgga 


taccaggaaa 


tggccccact 


1980 


accatctgat 


attccagcct 


ggggccacat 


2040 


agttccatga 


acatggctct 


ggaaacacct 


2100 


ttgttcgggg 


gtgaacagag 


ggcagaggcc 


2160 


cccagcactt 


agcaccatgg 


ctggcgcaca 


2220 


cctcactgcc 


aggggtcacc 


ccacaccggt 


2280 


tctttagtcc 


tcaagctcct 


acctggcaga 


2340 


gcgggaaggg 


aagaagcagc 


agcaagaaag 


2400 


gacgccccct 


cttcgacccc 


atcacacagc 


2460 


agcctgggaa 


cccccggcgt 


ctgtcccggt 


2520 


cagcccccgc 


gagttcggga 


cccggggttt 


2580 


gcgaggcctc 


ggctcgggcc 


gctcccggaa 


2640 


cccagcagga 


gcaaaacaag 


agcacgcgca 


2700 


gccaatcgcg 


cgctcggggc 


ggggtcgggc 


2760 


agccggagcc 


caagcgcagc 


ccgcaccccg 


2820 


ctcggccccg 


cagctcaagc 


ctcgtccccg 


2880 


cccggggcat 


ggc 
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